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$\mathrm{F}_{q}$ , $\ell$ $q$ . $C$ $\mathrm{F}_{q}$ proper smooth
, $F$ $C$ . $\overline{F}$ $F$ , $G_{F}=\mathrm{G}\mathrm{a}1(\overline{F}/F)$
$F$ Galois . , $F$ $x\in|C|$ , $F_{x}$ $F$ $x$
, $\mathcal{O}_{x}$ , $\kappa_{x}$ . $\kappa_{x}$ $\mathrm{F}_{q}$ $x$ ,
$\deg x$
$\mathrm{t}$
$\mathrm{A}_{F}$ $F$ , $\mathcal{O}_{\mathrm{A}_{F}}=\prod_{x\in|C|}\mathcal{O}$, . $a=(a_{x})_{x\in|C|}\in \mathrm{A}$









$r\geq 1$ , $\mathcal{G}_{\ell}^{r}$ (F) $G_{F}$ $r$ $\ell$ $\sigma:G_{F}arrow \mathrm{G}\mathrm{L}_{r}(\overline{\mathbb{Q}}_{\ell})$ ,
$\bullet$ $\det\sigma$ , $n\neq 0$ $(\det\sigma)^{\otimes n}$
.





$L($ \sigma , $Z)$ $Z$ , $\ell$
( , ).
$x\in V$ , $\sigma_{x}$ $I_{x}$ , $\sigma_{x}$ (Frobx) $z_{1}$ (\sigma x), . . . , $z_{r}(o\sigma_{e})$
, :
$L_{x}( \sigma_{x}, Z)=\prod_{1\leq i\leq r}\frac{1}{1-z_{i}(\sigma_{x})Z^{\deg x}}$ .
1.2
$\varphi:\mathrm{G}\mathrm{L}_{r}(\mathrm{A}_{F})arrow \mathbb{C}$ 4 $\mathrm{A}\mathrm{u}\mathrm{t}_{c}^{r}$ :
i) $\varphi$ $\mathrm{G}\mathrm{L}_{r}$ (F) .
$\mathrm{i}\mathrm{i})\varphi$ $\mathrm{G}\mathrm{L}_{r}$ (AF) .
$\mathrm{i}\mathrm{i}\mathrm{i})\deg a\neq 0$ $a\in \mathrm{A}_{F}^{\mathrm{x}}$ , $g\in \mathrm{G}\mathrm{L}_{r}$ (AF) $\varphi(ag)=\varphi(g)$ .
$\mathrm{i}\mathrm{v})\mathrm{G}\mathrm{L}_{r}$ $P$ ,
$\int_{N_{P}(F)\backslash N_{P}(\mathrm{A}_{F})}\varphi$(n$P$g) $dn_{P}=0$
. $N_{P}$ $P$ , $dn_{P}$ $N_{P}$ Haar .
Aut: $\mathrm{G}\mathrm{L}_{r}$ (AF) , $\mathrm{G}\mathrm{L}_{r}$ (AF) Hecke $\mathcal{H}_{F}^{r}$ ,
. $\mathrm{G}\mathrm{L}_{r}$ (AF)
$A^{r}$ (F) $l$
$\pi\in A^{r}$ (F) , $L$ $L_{x}$ (\pi x’ $Z$) $L$ $L($ \pi , $Z)$ ,
. , $\pi$ $x\in|C|$ , $z_{1}(\pi_{x}),$ $\ldots,$ $z_{r}(\pi_{x})$
Hecke , :
$L_{x}( \pi_{x}, Z)=\prod_{1\leq i\leq r}\frac{1}{1-z_{i}(\pi_{x})\cap Z^{\deg x}}$ .
1.3 Langlands
1.4
strong multiplicity one theorem , $\sigma$ [ $\pi$ 1 . , Cheb-







, $r$ 1.5 $\mathrm{M}\mathrm{T}_{r}$ , :
,
$L$ , ([C-P], [Lafl]
Appendice B) $L$
( , $\epsilon$ ).
.
, $\pi\in A^{r}$ (F)
. Langlands ,
. , Hecke $\mathcal{H}_{F}^{r}$ $F$ Cht , $\ell$
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$H_{c}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}_{\overline{F}}, \overline{\mathbb{Q}}_{\mathrm{Z}})$ $G_{F}$ $\mathcal{H}_{F}^{r}$











$S\mapsto$ ( $S$ $r$ shtuka) Deligne-Mumford . $\mathrm{C}\mathrm{h}\mathrm{t}^{f}$
< (Cht shtuh chtouca ). shtuka ,
$(\infty, 0)$ : $\mathrm{C}\mathrm{h}\mathrm{t}^{r}arrow C\cross C$ . smooth , $2r-2$ .
$N\sim C$ $C$ , shtuh $N$
. , $\infty,$ $0$ $N$ .





$N$ shtuka $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}$ . ,
$\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}arrow \mathrm{C}\mathrm{h}\mathrm{t}^{r}\cross_{C\mathrm{x}C}(C\backslash N)\mathrm{x}(C\backslash N)$ , Galois
$\mathrm{G}\mathrm{L}_{r}$(ON) Galois \’etale .
Hecke
$K_{N}=\mathrm{K}\mathrm{e}\mathrm{r}(\mathrm{G}\mathrm{L}_{r}$ (O d\rightarrow GLr(ON)) , $K_{N}$ $\mathcal{H}$ $\mathcal{H}_{N}$
$\text{ },$
$\mathcal{H}_{N}$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}$ correspondence . ,
:
$f\in \mathcal{H}_{N}$ , $f_{x}$ $\mathrm{G}\mathrm{L}_{r}$ (Ox) $1_{\mathrm{G}\mathrm{L}_{f}(}$ O.) $x$
$T_{f}$ . $f$ $g_{i} \in\prod_{x\not\in T_{f}}\mathrm{G}\mathrm{L}_{r}(\mathcal{O}_{x})\mathrm{x}o\prod_{e\in T_{f}}\mathrm{G}\mathrm{L}_{r}$ (Fx) $f= \sum_{i}\lambda_{i}1_{K_{Ng:}\cdot K_{N}}$.
. $g_{i}$ , \’etale correspondence
$\Gamma_{N}^{r}(g_{i})arrow(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}\mathrm{x}{}_{C\mathrm{x}C}\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r})\mathrm{x}_{C\mathrm{x}C}(C\backslash T_{f})\mathrm{x}(C\backslash T_{f})$
([Laf2], $\mathrm{I}.4\mathrm{c}$ , Proposition 3 ), $f$ .
truncation











$\mathrm{F}_{q}$ , $k$ shtuka $\tilde{\mathcal{E}}=(\mathcal{E}-j \mathcal{E}’\underline{t}\tau \mathcal{E})$ ,
Harder-Narasimhan ) $\tilde{\mathcal{E}}$ , canonical
polygon $\overline{p}^{\tilde{\mathcal{E}}}$ : $[0, r]arrow \mathbb{R}(\overline{p}’(0)=\overline{p}^{\tilde{\mathcal{E}}}(r)=0)$
([Laf2] $\mathrm{I}.2\mathrm{b},$ Th\’eor\‘eme8). $\overline{p}^{\overline{\mathcal{E}}}$ $\overline{p}$ .
$p:$ $[0, r]arrow \mathbb{R}$ $p(0)=p(r)=0$ , $\mathrm{C}\mathrm{h}\mathrm{t}^{r}$
$\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}$ :
$k$ shtuka $\tilde{\mathcal{E}}$ $\mathrm{A}1\text{ }$ , $\overline{p}^{\tilde{\mathcal{E}}}\leq p$ $\tilde{\mathcal{E}}$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}karrow \mathrm{C}\mathrm{h}\mathrm{t}^{r}$
$\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}$ .
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, $\mathrm{C}\mathrm{h}\mathrm{t}^{r,d,\overline{p}\leq p}=\mathrm{C}\mathrm{h}\mathrm{t}^{r,d}\cap \mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}$ $\mathrm{F}_{q}$ . , $\mathrm{C}\mathrm{h}\mathrm{t}^{r,d}=$
$p$
$\mathrm{C}\mathrm{h}\mathrm{t}^{r,d,\overline{p}\leq p}$ .
$\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p},$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,d,\overline{p}\leq p}$ ,
.
2.2
$\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}\#$JHecke . , Lefschetz
1 .
$a\in \mathrm{A}_{F}^{\mathrm{x}}$ $\deg a=1$ . , $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathrm{Z}}=$ 0\leq d ${}_{\leq r-1}\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{\tau,d}$
. ( $C\backslash N\mathrm{x}C\backslash N$ )
$\mathcal{H}_{N}/a^{2}\mathrm{x}\pi_{1}$ $(C\backslash N\cross C\backslash N)$ virtual
$V_{N}= \sum_{\nu=0}^{4r-4}(-1)^{\nu}H_{c}^{\nu}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathrm{Z}})$
. $V_{N}$ ,
$\pi\in\{\pi\}_{N}^{r}=$ ( $N$ )
$\sigma_{\pi}$ . , $f\cross \mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{n}\in \mathcal{H}N$ $\mathrm{x}\pi_{1}(C\backslash N\mathrm{x}C\backslash N)$
$V_{N}$ . ,
$x\in(C\mathrm{x}C)(\overline{\mathrm{F}}_{q})$
$(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})_{x}$ $f\mathrm{x}$ Frob: (
? $\Gamma_{N}^{r}$ (9i) $\cross \mathrm{R}\mathrm{o}\mathrm{b}_{x}^{n}$ )
$\#$ Fix$r,\overline{\mathrm{p}}\leq px$ ( $f\mathrm{x}$ Frob:)
. $f\cross \mathrm{R}\mathrm{o}\mathrm{b}_{x}^{n}$ $V_{N}$ Lefschetz
.
$\infty,$ $0\in|C\backslash T_{f}|$ , $s$ $\deg\infty$ degO , $s=\deg\infty$ . $s’=\deg 0\cdot u’$




$| \pi\in\{\sum_{+\sum_{\iota}^{\mathrm{t}^{-}}}^{\text{ }\yen \mathrm{i}5\iota\mathrm{h}^{\backslash },\mathrm{x}\text{ }-\tau^{\backslash }\text{ _{}\check{\lambda}\supset \text{ }}}]\}_{\pi}(f)q^{(r-1)s}(z_{1}(.\cdot\pi_{\infty})^{-s’},+\cdots+z_{r}(\pi_{\infty})^{-s’})(z_{1}(\pi_{0})^{u’},+\cdots+z_{r}(\pi_{0})^{u^{l}},)\pi\}_{N}^{\mathrm{r}}c_{\iota}s^{m_{\downarrow\lambda_{\iota}^{s}(z_{1}(\pi_{\infty}^{\prime\iota})^{-s}+\cdots+z_{r_{\iota}’}(\pi_{\infty}^{\prime\iota})^{-s^{t}})(z_{1}(\pi_{0}^{\iota})^{u}+\cdots+z_{r_{\iota}}(\pi_{0}^{\iota})^{u})}}\backslash$
.
,
i) $(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p})_{x}$ $f\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{b}_{x}^{n}$
$\mathrm{i}\mathrm{i})\mathrm{G}\mathrm{L}_{r}$
$\phi$ ) fundamental lemma
\"ui) Arthur-Selberg
3 , [Laf2] . $\mathrm{i}$), $\mathrm{i}\mathrm{i}$ ) , Drinfeld
Laumon , . $\mathrm{i}\mathrm{i}\mathrm{i}$) ,




, $k$ , $k$ , $k$
. $X_{1},$ $X_{2}$ , proper $a:\Gammaarrow X_{1}\mathrm{x}X_{2}$
$X_{2}$ $X_{1}$ correspondence ( ) . $a_{i}=\mathrm{p}\mathrm{r}_{i}\circ a$ .
proper $f:X_{2}arrow X_{1}$ $\gamma_{f}=f\mathrm{x}\mathrm{I}\mathrm{d}:X_{2}arrow X_{1}\mathrm{x}X_{2}$ $X_{2}$ $\lambda_{1}^{r}$
correspondence . , 1 2 $X_{1}\mathrm{x}\lambda_{2}^{r}arrow X_{2}\mathrm{x}X_{1}$
$a:\Gammaarrow X_{1}\cross$ X2 $X_{1}$ $X_{2}$ correspondence .
${}^{t}a$ , $a$ .
3.1
, , Lefschetz (
, ). $X_{1},$ $X_{2}$ $k$ proper smooth
. $d_{:}=\dim X_{i}$ . $a:\Gammaarrow X_{1}\mathrm{x}$ X2 ($X_{2}$ $X_{1}$ ) correspondence ,
$\Gamma$ $k$ smooth $d_{2}$ . , $a$ $X_{i}$
$H^{\nu}(X_{i}, \mathbb{Q},)$ ( $a$ ) :
$H^{\nu}(X_{1}, \mathbb{Q},)arrow H^{\nu}(\Gamma, \mathbb{Q}_{\ell}a_{1}^{*})arrow H^{\nu}(X_{2}, \mathbb{Q}_{\ell}a_{2*})$ .
$a_{2*}$ $a_{2}^{*}:$
$H^{2d_{2}-\nu}$ (X2’ $\mathbb{Q}_{\ell}(d_{2})$) $arrow H^{2d_{2}-\nu}$ (r, $\mathbb{Q}_{t}($d2)) Poincare’ .
, $\mathrm{c}1(\Gamma)=a_{*}(1)\in H^{2d_{1}}$ (X1 $\mathrm{x}X_{2},$ $\mathbb{Q}_{\ell}(d_{1})$ ) $\Gamma$ cycle class , projection
formula $a_{2*}(a_{1}^{*}(x))=\mathrm{p}\mathrm{r}_{2*}(a_{*}a^{*}(\mathrm{p}\mathrm{r}_{1}^{*}(x)))=\mathrm{p}\mathrm{r}_{2*}(\mathrm{p}\mathrm{r}_{1}^{*}(x)\cup \mathrm{c}1(\Gamma))$ $\acute{\{.}\mathrm{i}\mp \mathrm{B}$ .
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3.2







, $u\in H^{2d_{1}}$ (X1 $\mathrm{x}X_{2},$ $\mathbb{Q}_{\ell}$ ) $x\mapsto \mathrm{p}\mathrm{r}_{2*}$ ( $\mathrm{p}\mathrm{r}_{1}^{*}$ (x) $\cup u$ )
$u_{*}:$ $H$ \mbox{\boldmath $\nu$}(X1’ $\mathbb{Q}_{\mathit{1}}$ ) $arrow H^{\nu}(X_{2}, \mathbb{Q}\ell)$ . $v\in H^{2d_{2}}$ (X1 $\mathrm{x}X_{2},$ $\mathbb{Q}$ \ell )
$x\mapsto \mathrm{p}\mathrm{r}_{1*}(\mathrm{p}\mathrm{r}_{2}^{*}(x)\cup v)$ $v_{*}:$ $H^{\nu}(X_{2}, \mathbb{Q}f)\sim H^{\nu}(X_{1}, \mathbb{Q}\ell)$ .
, :
Tr $(v_{*}\circ u_{*} ; H^{*} (X_{1}, \mathbb{Q}_{\ell}))=\langle u, v\rangle_{X}$
1 $\mathrm{x}$ X2
3.2 Lefschetz-Verdier
3.1 , $X_{i}$ $\Gamma_{i}$ smoothness ,
Poincare’ Verdier Lefschetz
. Lefschetz-Verdier .
3.2.1 $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X, \Lambda)$ 6
A $\mathbb{Z}/\ell^{k},$ $\mathbb{Z}_{\ell},$ $\mathbb{Q}_{t},$ $\overline{\mathbb{Q}}_{\mathrm{t}}$ . $\text{ }$ $X$ , $X$ A
$D_{c}^{b}$ (X, $\Lambda$ ) ,
, torsion $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X, \Lambda)$
$D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (X, $\Lambda$ ) 6 . , $f:Xarrow \mathrm{Y}$ , $f_{*}$ ,
$f_{!}$ $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (X, $\Lambda$) $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(\mathrm{Y}, \Lambda)$ , $f^{*},$ $f$ ! $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(\mathrm{Y}, \Lambda)$ $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (X, $\Lambda$)
. , $L_{1},$ $L_{2}\in \mathrm{o}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X, \Lambda)$ , $R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}(L_{1}, L2)$, $L_{1}\otimes L_{2}\mathrm{L}\in \mathrm{o}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X, \Lambda)$
.
$K\in D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (Spec k, $\Lambda$) A , $K$
. $L\in D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (X, $\Lambda$) ,
$R\Gamma(X, L)$ $R\Gamma_{c}$ (X, $L$) .
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$X$ , $f:Xarrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ . , $K_{X}=f^{!}$ \Lambda
, $D_{X}(L)=R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}$ ( $L,$ $K$X) $\text{ _{}(}$ , $D_{X}$ $D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X, \Lambda)$ .
K\"unneth . $f_{1}$ : $X_{1}arrow \bm{\mathrm{I}}_{\mathit{1}}’,$ $f$2: $X_{2}arrow \mathrm{Y}_{2}$
, $f=f_{1}\cross f2:$ $X_{1}\mathrm{x}X_{2}arrow 1^{r_{1}}\mathrm{x}\mathrm{Y}_{2}$ . $L_{i}\in D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (Xi’ $\Lambda$ )
, $L_{1}\mathbb{B}L_{2}=\mathrm{p}\mathrm{r}_{1}^{*}L,$$\otimes \mathrm{L}$
L
$\mathrm{p}\mathrm{r}_{2}^{*}L_{2}\in D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (X1 $\cross$ X , A) .
$|\Leftrightarrow\pi_{\mathrm{i}\mathrm{v})}^{\mathrm{a}_{\mathrm{i})}}\mathrm{i}\mathrm{i})\not\in \mathrm{i}\mathrm{i}\mathrm{i})L_{i}$ 3\in ffff.!*4!*D((((LKLKcbtlllflH(L\otimes \otimes LXLBLLLiKK’22\Lambda 2)2))))\cong \cong ’-\simeq -\simeq K((f(f(iflfl!i\in |*lL*KLKlDll)l))cbE)Lt\otimes \otimes fLL\otimes L((Yf(((ffi2f’22,.!2L\Lambda **RLK\acute 2)2)22|).)\breve \check ).. , :
3.2.2 cohomological correspondence





( 3.4 $\mathrm{i}\mathrm{i}$) ) , cohomological correspondence $D_{X_{1}}L_{1}$
$L_{2}$ $X_{1}\mathrm{x}X_{2}$ section .
$|_{\mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(a,L_{1},L_{2})\text{ }|^{arrow \text{ }}^{}\not\in\not\in 3.7}\mathrm{r}\tau^{\mathrm{o}}..-\vec{\text{ }.}\text{ }L_{1}\hslash^{)}\check{\mathrm{b}}L_{2}\text{ }.\text{ }\mathrm{c}\mathrm{o}\mathrm{h}.\mathrm{o}\mathrm{m}\mathrm{o}1\mathrm{o}\mathrm{g}\mathrm{i}\mathrm{c}\mathrm{a}1\mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{e}\text{ }11\check{\mathcal{D}}a_{J\backslash }\Gamma X_{1}\mathrm{x}X_{2}\text{ }\mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{e}\text{ },\mathrm{H}\mathrm{o}\mathrm{m}(a_{1}^{*}L_{1}, a_{2}^{!}L_{2})\check{}$
.
$\text{ }\overline{\pi}\text{ }a\text{ }\mathrm{f}\mathrm{f}\mathrm{i}\text{ }|’$
.
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Coh-corr $(a;L_{1}, L_{2})=\mathrm{H}\mathrm{o}\mathrm{m}(a_{11’ 9}^{*}La_{\sim}^{!}L_{2})=\mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{p}\mathrm{r}_{1}^{*}L_{1}, a_{*}a^{!}\mathrm{p}\mathrm{r}_{2}^{!}L_{2})$
$=\mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{p}\mathrm{r}_{1}^{*}L_{1}, a_{!}a^{!}\mathrm{p}\mathrm{r}_{2}^{!}L_{2})arrow \mathrm{H}\mathrm{o}\mathrm{m}(\mathrm{p}\mathrm{r}_{1}^{*}L_{1}, \mathrm{p}\mathrm{r}_{2}^{!}L_{2})$
$=\mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(L_{1}, L_{2})$
, Coh-corr $(a;L,, L_{2})$ $\mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(L_{1}, L2)$ .
$R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}(a_{1}^{*}L_{1}, a_{2}^{!}L_{2})=a^{!}R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}(\mathrm{p}\mathrm{r}_{1}^{*}L_{1}, \mathrm{p}\mathrm{r}_{2}^{!}L_{2})=a^{!}$ ( $D_{X_{1}}L_{1}\mathrm{H}$
L
$L_{2}$ ) , $a$
cohomological correspondence $a^{!}$ $(D_{X_{1}}L_{1}\otimes \mathrm{L}L2)$ $\Gamma$ section
.
3.2.3
$f_{i}$ : $e\mathrm{Y}_{i}arrow X${ , $a:\Gammaarrow X_{1}\mathrm{x}X_{2},$ $a’$ : $\Gamma’arrow X_{1}’\cross X_{2}’$ correspondence
, . , $\Gamma’’=(X_{1}’\mathrm{x}X_{2}’)\mathrm{x}_{X_{1}\mathrm{x}X}$2
$\Gamma$





, $L_{1},$ $L_{2}\in \mathrm{o}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$(X’, $\Lambda$) ,
$(f_{1}\cross f_{2})_{*}:$ Coh-corr $(a’;L_{1}, L_{2})arrow \mathrm{C}\mathrm{o}\mathrm{h}$-corr(a $f_{1}.’ L_{1},$ $f_{2*}L\mathit{2}$ )
:
Coh-corr(a; $L_{1}$ , $L_{2}$ ) $=H^{0}(\Gamma, a^{!}(D_{X_{1}}L_{1}\otimes \mathrm{L}L_{2}))=H^{0}(\Gamma’’, i_{!}i^{!}a^{\prime\prime!}(D_{X_{1}}L_{1}\otimes \mathrm{L}L_{2}))$
$\mathrm{L}$
$\mathrm{L}$
$arrow \mathrm{a}\mathrm{d}\mathrm{j}H^{0}$ (\Gamma ’’, $a^{\prime\prime!}$ (DX, $L_{1}$ $L_{2}$ ) $)=H^{0}($ \Gamma ’, $g_{*}’a’’’.$ (DX1L1 $L_{2}$ ) $)$
$\cong H^{0}(\Gamma’, a^{\prime!}(f_{1}\mathrm{x}f_{2})_{*}(D_{X_{1}}L_{1}\mathbb{E}L_{2}))\mathrm{L}\cong H^{0}(\Gamma’, a^{\prime!}(f1*D_{X_{1}}L_{1}\mathbb{E}f_{2*}L_{2}))\mathrm{L}$
$\cong H^{0}$ $(\Gamma’, a^{\prime!}(D_{X_{\acute{1}}}(f_{1!}L_{1})\mathrm{H}f_{2*}L_{2}))\mathrm{L}=\mathrm{C}\mathrm{o}\mathrm{h}$-corr $(a’;f_{1!}L_{1}, f_{2*}L_{2})$ .
3.8
$X_{1}=\lambda_{2}^{r}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ , $a=a’=\mathrm{I}\mathrm{d}_{\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k}$ $\xi$ ,
Coh-corr$(L_{1}, L_{2})arrow$ Hom $(R\Gamma_{c}(X_{1}, L_{1}),$ $R\Gamma(X_{2}, L_{2}))$
( ). $u\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(L_{1}, L2)$ $u_{*}$ 1
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$X_{1}$ $k$ proper , $u_{*}$ :
$R\Gamma(X_{1}, L_{1})arrow R\Gamma(\mathrm{p}\mathrm{r}_{1}^{*}X_{1}\mathrm{x}$ X,${}_{2}\mathrm{P}^{\mathrm{r}_{1}^{*}L_{1})}arrow R\Gamma(u_{*}X_{1}\cross X$ ,${}_{2}\mathrm{P}^{\mathrm{r}_{2}^{!}L_{2})}$
$=R\Gamma(\lambda^{\gamma}\underline,, \mathrm{p}\mathrm{r}_{2*}\mathrm{p}\mathrm{r}_{2}^{!}L_{2})arrow R\Gamma(\mathrm{a}\mathrm{d}\mathrm{j}X_{9,\sim}, L_{2})$.
3.2.4 pairing
$a:\Gamma_{1}arrow X_{1}\cross X_{2},$ $b$ : $\Gamma_{2}arrow X_{1}\cross X_{2}$ 2 correspondence , — $=\Gamma_{1}\mathrm{x}$ X1xX2 $\Gamma_{2}$
<, $c:—arrow X_{1}\mathrm{x}\lambda_{2}^{r}$ , $L_{i}\in \mathrm{o}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$ (Xi’ $\Lambda$ ) . ,
pairing




$\text{ }$ . K neth $c_{!}$ $(a^{!}P\mathrm{H}b\iota!Q)\cong a_{!}a$! $P^{\mathrm{L}}\otimes b$! $b^{!}Q$
adjunction map $a_{!}a$! $P^{\mathrm{L}}\otimes b$ !
$b^{!}Qarrow P^{\mathrm{L}}\otimes Q$ , $c_{!}$ $(a^{!}P\mathbb{E}b\mathrm{L}!Q)arrow P\otimes Q\mathrm{L}$
. adjoint $a^{!}P\otimes b^{!}Q\mathrm{L}arrow c^{!}$ $(P\otimes Q\mathrm{L})$ , $c_{*}$
K\"unneth , $a_{*}a^{!}P\mathrm{H}b_{*}b^{!}Q\mathrm{L}arrow c_{*}c^{!}$ $(P\otimes \mathrm{L}Q)$ . ,
$P\otimes Q\mathrm{L}=$ ( $D_{X_{1}}L_{1}\otimes$
L
$L_{2}$ ) $\otimes \mathrm{L}$ (L1
$\mathrm{H}D\mathrm{L}$




( $L_{2}\otimes D\mathrm{L}$X2 $L_{2}$ )
$arrow^{\mathrm{e}\mathrm{v}\otimes \mathrm{e}\mathrm{v}}K_{X_{1}}\otimes K_{X_{2}}\gamma\ \mathrm{L}=K_{X_{1}\mathrm{x}}$
x2
$P\otimes \mathrm{L}Q$
\rightarrow KXlx 2 . 2
$a_{*}R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}(a_{1}^{*}L_{1}, a_{2}^{!}L_{2})\otimes \mathrm{L}b_{*}R\underline{\mathrm{H}\mathrm{o}\mathrm{m}}(b_{2}^{*}L_{2}, b_{1}^{!}L_{1})arrow c_{*}c^{!}K_{X_{1}\mathrm{x}X_{2}}=\mathrm{j}$K
. $H^{0}$ $\langle$ .’ $\rangle_{-}--$ .
3.9
$X_{1}=X_{2}=\Gamma_{1}=\Gamma_{2}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ , $a=b=\mathrm{I}\mathrm{d}$ (7) , $L_{1},$ $L_{2}$ A ,
Coh-corr $(a;L_{1}, L_{2})=\mathrm{H}\mathrm{o}\mathrm{m}(L_{1}, L2)$ , Coh-corr $(^{\mathrm{t}}b;L_{2}, L_{1})=\mathrm{H}\mathrm{o}\mathrm{m}(L_{2}, L,)$ . ( ,
$H^{0}(_{-}^{-}-, K_{-}--)=H^{0}$ (Spec k, $\Lambda$) $=\mathrm{A}$ , <u, $v\rangle_{-}--=\mathrm{h}(v\circ u)$ .
pairing \’etale . , :























$’*11$ ,$22L$$a^{\prime!}L)\otimes \mathrm{H}\mathrm{o}\mathrm{m}(b_{2}^{\prime*}L_{2}, b’\mathrm{i}’L_{1})$
properness










|\Gamma \not\in \Xi #a@\llcorner \check a/lXgaA’Lb\check p\check \Gamma rlYT|\supset o3\check \tilde \breve ,,/\tilde ’p.,CX\copyright ’\gamma \hslash 1seao\breve r’1f’#|6h’,aBif-s\Gamma bffc.\geq |(,a#o1,[S\mbox{\boldmath $\tau$}rC’b--p-rG\Gamma hor(’ffl6ao2hA..\epsilon ’’p---,b.5-c..eaf\Pi ]o-\beta r’,\emptyset 1\rightarrow r*E\mbox{\boldmath $\tau$}br\mbox{\boldmath $\tau$}L(’-‘Xa|b--1-p\tilde -.,--
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$(^{t}b’$ ; $f_{2*}L_{2}$ ,
$i$ proper
$h_{*}K_{\overline{-}}=-h$


















3.10 , $1\mathrm{o}\mathrm{c}_{D}$ (u, $v$ ) $D$ \’etale $\Gamma_{1},$ $\Gamma_{2},$ $a,$ $b,$ $L_{1},$ $L_{2},$ $u,$ $v$
.
$||^{\vee} \mathrm{R}.\mathrm{E}3.14(\mathrm{L}.\mathrm{e}\mathrm{f}\mathrm{n}(v_{*}"\circ u_{*}..,\cdot R\Gamma(X_{1}, L_{1}))=1\mathrm{o}\mathrm{c}_{\underline{\overline{-}}}(u,v)=.\sum_{-D\in\pi_{0}(_{rightarrow}^{-})}1\mathrm{o}\mathrm{c}_{D}(u,v)\mathrm{s}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{t}\mathrm{z}-\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{r}\mathrm{f}\mathrm{f}\mathrm{l}_{\mathrm{A}}^{/\backslash \text{ })}\text{ }1^{\mathrm{y}^{\vee}}T^{\backslash }\mathrm{A}\hslash\backslash \mathrm{f}\mathrm{f}\mathrm{i}\text{ }\underline{\backslash }[perp] \text{ }X_{1},z\mathrm{Y}_{2}\hslash[searrow] k*4:\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{r}\text{ ^{}\backslash }\backslash \text{ },u\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(a,L_{1},L_{2}),v\in \mathrm{C}\mathrm{o}\mathrm{h}-.\mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(^{t}b;L_{2}, L_{1})$
3.11 $\phi 1$ $X_{\dot{l}}’=\Gamma_{i}’=$ Spec $k,$ $a’=b’=\mathrm{I}\mathrm{d},$ $f_{i}$ : $X_{i}arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ , $g_{i}$ : $\Gamma_{i}arrow$
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ , 3.9 :
Coh-corr
$(a;L_{1}, L_{2})\otimes\downarrow \mathrm{C}\mathrm{o}\mathrm{h}$
-corr $(^{t}b;L_{2}, L_{1}).H^{0}(_{\cup}^{-}\underline{\langle,\rangle_{-}}-, K_{\overline{\underline{-}}})$
$\rho$! $\{$
$\mathrm{H}\mathrm{o}\mathrm{m}$ $(R\Gamma(X_{1}, L_{1}),$ $R\Gamma(X_{2^{j}}L_{2}))\otimes \mathrm{H}\mathrm{o}\mathrm{m}\langle R\Gamma(X_{2}, L_{2}),$ $R\Gamma(X_{1}, L_{1}))\overline{\mathrm{R}\mathrm{o}_{\hat{\mathrm{C}1}}k.}\Lambda$
. 1
3.15
3.1 , $X_{1},$ $X_{2}$ proper smooth $L_{1},$ $L_{2}=\Lambda$ Lefschetz-
Verdier . $d_{i}=\dim X$i’ $d=d_{1}+d2$
$\text{ _{}\mathrm{t}}$ ,
$f_{i}$ : $X_{i}arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ .$\cdot$ $a:\Gamma_{1}arrow X_{1}\cross$ X2 correspondence , $\Gamma_{1}$
normal $\dim\Gamma_{1}=n$ .
, $\Gamma$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ map $(f_{2}\circ a_{2})_{!}\Lambdaarrow\Lambda(-d_{2})[-2d_{2}]$ , mljoint
$\mathrm{A}arrow a_{2}^{!}\Lambda$ Coh-corr(a; $\Lambda,$ $\Lambda$ ) . $\mathrm{c}1(a)$ $\mathrm{r}$
COh-COIT $(a;\Lambda, \Lambda)=\mathrm{H}\mathrm{o}\mathrm{m}(a_{1}^{*}\Lambda, a_{2}^{!}\Lambda)=\mathrm{H}\mathrm{o}\mathrm{m}(\Lambda, a’ \mathrm{p}\mathrm{r}_{2}^{!}\Lambda)=H^{2d_{1}}(\Gamma_{1}, a^{!}\Lambda(d_{1}))$
, $a$ closed immersion $\mathrm{c}1(a)\in H^{2d_{1}}(\Gamma 1’ a^{!}\Lambda(d_{1}))=H_{\Gamma_{1}}^{2d_{1}}(X_{1}\cross X_{2}, \Lambda(d_{1}))$
$\Gamma_{1}$ refined cycle class . , correspondence $a$ , $\mathrm{c}1(a)$
Coh-corr $($ \Lambda , $\Lambda)=H^{2d_{1}}$ (X1 $\mathrm{x}X_{2},$ $\Lambda(d_{1})$ ) 3.1 $\mathrm{c}1(\Gamma_{1})$ .
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$b:\Gamma_{2}arrow X_{1}\mathrm{x}$ X2 correspondence , $\Gamma_{2}$ normal $\dim\Gamma_{1}=d_{1}$
, $\mathrm{c}1(^{t}b)\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(^{t}b;\Lambda, \Lambda)=H^{2d_{2}}(\Gamma 2’ b^{!}\mathrm{A}(d_{2}))$ .
$H^{2d_{2}}$ (X1 $\cross X_{2},$ $\Lambda(d_{2})$ ) $\mathrm{c}1(\Gamma_{2})$ .
, pairing $\langle j\rangle_{\overline{=}}$
$H^{2d_{1}}$ ( $\Gamma_{1},$ $a^{!}$A(d1)) $\otimes H2d_{2}(\Gamma_{2}, b^{!}\Lambda(d_{2}))arrow H^{2d}$ ( $-,$ $a$ A(d1) $\otimes b^{!}\mathrm{A}(d_{2})$ )
$\mathrm{L}$
$=H^{2d}$ ( , $c^{!}\Lambda(d))=H^{0}(_{-}^{-}-,$ $K_{-}--)$
. Lefschetz-Verdier $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ map $\rho\underline{--}:H^{0}(_{-}^{-}-, K_{-}--)arrow\Lambda$
.
, $\rho$— :
$H^{0}(_{-}^{-}-, K_{-}--)arrow H^{0}(X_{1}\mathrm{x}X_{2}, K_{X_{1}\mathrm{x}X_{2}})=H^{2d}(X_{1}\mathrm{x}X_{2}, \Lambda(N))arrow\rho_{x_{1}\mathrm{x}x_{2}}$A.





$=\langle \mathrm{c}1(’ 1), \mathrm{c}1(’ 2)\rangle_{X}$
1
$\mathrm{x}X2=\langle \mathrm{c}1(’ 2),$ $\mathrm{c}1(’ 1))_{X_{1}\mathrm{x}X;}$
, 3.1 .
, $a,$ $b$ closed immersion , $p\in$ , $1\mathrm{o}\mathrm{c}_{p}$ (cl(a), $\mathrm{c}1(^{t}b)$)
$p$ $\Gamma_{1}$ $\Gamma_{2}$ .
3.16
, $\mathrm{c}1(a)$ , $\mathrm{c}1(^{t}b)$ $X_{i}$ propemess (nonproper
).
3.17
$X_{1},$ $X_{\sim}$, proper $\text{ }$ , $j_{1}$ : $Xarrow\overline{X}_{1},$ $j$2: $X_{2}rightarrow\overline{X}_{2}$
. $a:\Gammaarrow X_{1}\mathrm{x}X_{2}$ correspondence , $a_{1}$ proper
. $a$ $\overline{a}:\overline{\Gamma}arrow\overline{X}_{1}\mathrm{x}\overline{X}_{2}$ 1 ,
$j_{\Gamma_{1}}$ : $\Gammarightarrow\overline{\Gamma}$ $\text{ }$ $L_{i}\in \mathrm{o}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X_{i}, \Lambda)$ , $u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr(a; $L_{1},$ $L_{2}$ ) $\}’$. ,
$j_{!}u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr$(\overline{a};j_{1!}L1’ j_{2!}L2)$ :
$j_{!}u:\overline{a}_{1}^{*}$j1!L1 1 $j_{!}a_{1}^{*}L_{1}-arrow j_{!}a_{2}^{!}L_{2}j_{!}(u)arrow\overline{a}_{d}^{!}\circ j_{2!}L_{2}$ .
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, :adjunction map $L_{1}arrow a_{1*}a_{1}^{*}L_{1}$ $j_{!}$ 5
$j_{1!}L_{1}arrow j_{1!}a_{1*}a_{1}^{*}L_{1}=j_{1!}a_{1!}a_{1}^{*}L_{1}=\overline{a}_{1!}j$ ! $a_{1}^{*}L_{1}=\overline{a}_{1*}j_{!}a_{1}^{*}L_{1}$ . adjoint
.
3.18
$X_{1},$ $X_{2},$ $L$ 1’ $L_{2}$ 3.17 . $a:\Gamma_{1}arrow X_{1}\cross X2’$ $b:\Gamma_{2}arrow X_{1}\mathrm{x}$ X2 2
correspondence , $a_{1},$ $b_{2}$ proper ,
. ,
$j_{\Gamma_{1!}}$ : Coh-corr$(a;L_{1}, L_{2})-$ Coh-corr $(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} j_{1!}L_{1},j_{2},.L_{2})$ ,
$j_{\Gamma_{2!}}$ : Coh-corr $(^{t}b;L_{2}, L_{1})arrow$ Coh-corr $(^{t}\overline{b};j_{2!}L_{2},j_{1!}L_{2})$
. $—=\Gamma_{1}\mathrm{x}_{X_{1}\mathrm{x}X}$ 2
$\Gamma_{2},--==\overline{\Gamma}_{1}\mathrm{x}_{\overline{X}_{1}\mathrm{x}\overline{\mathrm{Y}}_{2}}.\overline{\Gamma}_{2}$ , $k$ proper
. , $u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr(a; $L_{1},$ $L_{2}$ ), $v\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(^{t}b;L_{2}, L_{1})$ , $j_{\Gamma_{1}!}u$ , $j_{\Gamma_{2}!}v$
Lefschetz-Verdier :
1Y $((j_{\Gamma_{2}!}v)_{*} \circ(j_{\Gamma_{1}!}u)_{*} ; R\Gamma_{c}(X_{1}, L_{1}))=1\mathrm{o}\mathrm{c}_{-}--(u, v)+\sum_{-}1\mathrm{o}\mathrm{c}_{D}(j_{\Gamma_{1}!}u,j_{\Gamma_{2}!}v)D\in\pi \mathrm{o}(_{-}^{=-}-\backslash -)$.
3.10 $1\mathrm{o}\mathrm{c}_{\underline{-}}-$ $(j_{\Gamma_{1}!}u, j_{\Gamma_{2}!}v)=1\mathrm{o}\mathrm{c}_{\underline{=}}(u, v)$ .
3.3 Deligne
3.18 proper ,
$\sum D\in\pi \mathrm{o}(\underline{-=}\backslash \underline{--})$
$1\mathrm{o}\mathrm{c}_{D}(j_{\Gamma_{1}!}u, j_{\Gamma_{2}!}v)$ ,




, $\overline{\mathrm{F}}_{q}$ , $\mathrm{F}_{q}$ . ,
$\mathrm{F}_{q}$ . Frob $\mathrm{F}_{q}$ Frobenius
. $X$ proper , $a:\Gammaarrow X\cross$ X correspondence
. $a$ , $\mathrm{R}\mathrm{o}\mathrm{b}^{n}*a$ $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a)_{1}=\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\circ a_{1},$ $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a)_{2}=a_{2}$ cor-
respondence . , Fix $a$ $a$ $\Delta_{X}$ : $Xarrow X\cross X$ $X\cross X$
. $j:Uarrow X$ $X$ :




$a:\Gamma_{1}arrow X_{1}\cross X2’$ $b:\Gamma_{2}arrow X_{1}\mathrm{x}X_{2}$ ,




$||\text{ ^{}\mathrm{u}}\not\in \bm{3}.20([\mathrm{Z}\mathrm{i}]\mathrm{L}\mathrm{e}\mathrm{m}\mathrm{m}\mathrm{a}2.3\mathrm{P}’[" \mathrm{P},\mathrm{i}]\mathrm{L}\mathrm{e}\mathrm{m}\mathrm{m}\mathrm{a}7.1.2)1\text{ },\mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a_{U})\#\mathrm{h}\text{ }-\backslash [perp]_{\mathrm{I}\backslash \backslash }\text{ }\hslash[searrow]\overline{\mathrm{b}}fg\text{ }n\text{ }*_{\backslash \backslash }\text{ }.a_{U2}\hslash\backslash \text{ }\mathrm{g}_{\mathrm{g}}\text{ }*\mathrm{J}\text{ ^{}\backslash }\mathfrak{B}\text{ },\text{ }$
.
degree $q^{n}$
$\mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a_{U})$ $C$ , $U$ $C’$
. , $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\circ a_{U1}$ : $Carrow C^{l}$ $q^{n}$ , $a_{U2}$ :
$C-c_{\mathrm{I}}’$
, $C$ $\mathrm{R}\mathrm{o}\mathrm{b}^{n}\circ a_{U1}=a_{U2}$ .
L\epsilon Q
3.22
$1\mathrm{o}\mathrm{c}_{P}$ $P$ \’etale , $\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{P}$ $a$
$P$ . , $L_{a_{1}(P)}=0$ naive local term 0
.
local term naive local term ( ).
, $U$ smooth, $a$ proper $f:Uarrow U$ $\gamma_{f}$ , $L=\overline{\mathbb{Q}}_{\ell}$
. $P$ Fix $\gamma_{f}$ . $u=\mathrm{c}1(\gamma_{f})=\mathrm{I}\mathrm{d}_{\overline{\mathbb{Q}}_{l}}\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(\gamma_{f}; \overline{\mathbb{Q}}_{\ell})$ , $1\mathrm{o}\mathrm{c}_{P}(u)$
$P$
$\gamma_{f}$
$\Delta_{X}$ ( 3.15) , $\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{P}(u)=1$
.
Deligne , $a$ Frob local term naive local
term , $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*\gamma_{f}$ $\Delta_{X}$
.
$| \not\in \mathfrak{B}3.23(\mathrm{D}\mathrm{e}1\mathrm{i}\backslash \frac{-}{\mathrm{p}\simeq}\mathrm{E}\text{ }1\mathrm{h}\text{ ^{}\backslash }’\llcorner\dagger\backslash \mathrm{g}\mathrm{n}\mathrm{e}*\acute{\}.\mathrm{g}_{)}\text{ _{}\grave{1}}\mathrm{E}\text{ }\grave{\text{ }}$
, $a_{U2}$ . ,
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$|^{n\}_{\vec{\llcorner}}\lambda \mathrm{f}\backslash 1^{-},\mathrm{C}^{\backslash }\mathrm{A}\hslash[searrow]^{\backslash }\mathfrak{R}\text{ }\underline{\backslash }[perp] \text{ }}( \neq^{\Leftrightarrow \text{ }u\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a_{U},L)}\prime \mathrm{f}\mathrm{f}".\cdot,=\backslash \mathrm{T}\mathrm{r}((j_{!}u)_{*}\cdot R\Gamma_{c}(U,L))\sum_{P\in \mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a)}\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{P}(u)|_{\vec{\mathrm{L}}}71\backslash \mathrm{I},,$
.
3.24
3.23 1 $\vee\supset$ . $X= \mathrm{P}\frac{1}{\mathrm{F}}\mathfrak{g}$ ’ $U= \mathrm{A}\frac{1}{\mathrm{F}}9$ , $f_{U}$ : $\mathrm{A}^{1}arrow \mathrm{A}^{1}$
$x-x+1$ , $f$ $\mathrm{P}^{1}$ . , $f_{U}$
, Tr $(f_{U}^{*};H_{c}^{*}(U,\overline{\mathbb{Q}}_{\ell}))=1$ . $f_{U}$
Rob $\circ f_{U}$ , $q$ naive local term 1 ,
Tr $((\mathrm{R}\mathrm{o}\mathrm{b}\circ f_{U})^{*} ; H_{c}^{*}(U, \overline{\mathbb{Q}}_{\mathit{1}}))=q$ , .
3.23 Deligne , Deligne
. $a=\Delta_{X}$ , Frob
[SGA41/2], [Rapport] [SGA5], Expose’ ( Deligne
) , . Wefl
. $X$ 1 smooth [SGA5] Expose’ $\mathrm{m}\mathrm{B}$ Illusie
. , $U$ 2 smooth $L$ smooth








[Ful] , 2 :
(\dagger ) $K$ \in 0bj $D_{\mathrm{c}\dot{\mathrm{t}}\mathrm{f}}^{b}(X, \overline{\mathbb{Q}}_{7})$ . $a$ $D\in\pi_{0}$ (Fix $a$)
{ , $u\in$ Coh-corr(a; $K$) $1o\mathrm{c}_{D}$ (u) $=\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{D}$ (u) ( ,
$D\in\pi_{0}$ (Fix $a$) naive local term
. ).
(I) $n$ , $\mathrm{R}\mathrm{o}\mathrm{b}^{n}*a$ $X\backslash U$ $D\in \mathrm{F}\dot{\mathrm{n}}^{r}(\mathrm{R}\mathrm{o}\mathrm{b}^{n}*a_{U})$
.
, Coh-corr(a; $K$, $K$ ) Coh-corr(a; $K$ ) . , $\delta_{X}=\mathrm{I}\mathrm{d}_{K}\in$
$\mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(\Delta_{X}, K)=\mathrm{H}\mathrm{o}\mathrm{m}(K, K)$ , $1\mathrm{o}\mathrm{c}_{D}$ (u, $\delta_{X}$ ) $1\mathrm{o}\mathrm{c}_{D}$ (u) .
$D\in\pi_{0}$ (Fix $a$) naive local term :
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$|$
c\pi C\not\in \emptyset a0or=Aae-fp-\rightarrow \rightarrow (Dht\breve -EFe-ffiHfiDcs3\breve x-io*
$\cdot$




D)‘\equiv p---‘*1\hslash E,D&b-K)1\emptyset ,|t\epsilon b\check f\tilde \llcorner |J‘D\Gamma= Rn’,va==\yen iab‘iDvAli6\acute (e(,&,aD\mbox{\boldmath $\tau$}-‘/..*l|\not\in tDoDa)6)‘c2’\emptyset )f,!D=\mbox{\boldmath $\varpi$}\Xi il*
$\cdot$ –D*iA(&-D*uf,a\breve K-\mbox{\boldmath $\tau$}’)\emptyset 2Kf(=\breve X\acute D6‘=‘n|=$\sqrt$q)a&(}..iaai\geq v(D\mbox{\boldmath $\tau$}*2|uDeUka|6)‘Dl*l\hslash 2!goK*K.\searrow ‘‘c,$\cdot\sqrt$‘\mbox{\boldmath $\xi$}‘rRa|\rightarrow \yen DilfiD*u\Gamma ’ftu(\breve \acute \beta eED\in ,riff,mD*gC,i/K\check ao,)C‘2h!i|\hslash KD,-’c,’6o)a=r)2’rL\check i(&#’aa’&* ’.-iKYF’J*\emptyset \emptyset )afR2!6tE\rightarrow ‘K\leftarrow ‘.iRl’bLfX\acute (\check j\mbox{\boldmath $\tau$}lEl\hslash .u|%DD\acute \uparrow J\in \in
, $j_{!}L|_{U}=0$ $\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{X\backslash U}(j_{!}u)=0$ ( 3.22) , (\dagger ), (l) 1
3.23 : $n$ 3.20 (\ddagger )
, (X, $j_{!}L$ , $j_{!}u$) Lefschetz-Verdier (\dagger ) ,
$\mathrm{T}\mathrm{r}((j_{!}u)_{*} ; R\Gamma_{c}(U, L))=1\mathrm{o}\mathrm{c}_{X\backslash U}(j_{!}u)+\sum_{*P\in \mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}a)}1\mathrm{o}\mathrm{c}_{P}(u)$
$=\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{X\backslash U}(j_{!}u)+$ $\sum$ $\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{P}(u)$
$P\in$Fix $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a)$
$= \sum_{*P\in \mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}a)}\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{P}(u)$
.
3.3.2 correspondence
(\dagger ) . $\mathbb{C}$ , correspondence $a$
local term ( [G-M] ).
:
$X$ . $a$ $f:Xarrow X$
. $D\in\pi_{0}$ (Fix $f$) $f$ , $D$ $\{V_{i}\}_{i\geq 0}$
,
$\mathrm{o}$ .. . . $\supset V_{i-1}\supset V_{i}\supset V_{+}.\cdot$
$1$
$\supset\cdot$ . . ,
$\mathrm{o}f(V_{i})\subset V_{i+1}$ ,
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$\cap\overline{V}_{i}=D$ ( $\overline{V}_{i}$ $V_{i}$ )




$i^{arrow}f \cdot v\ldots\frac{\downarrow}{V}$$i^{arrow X}\overline{f}_{*\downarrow}$
. $f$
$u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr(a; $K$) $=\mathrm{H}\mathrm{o}\mathrm{m}(f^{*}K, K)$ $u|_{V}.\cdot$ : $f_{i}^{*}(K|_{V}\dot{.})=(f^{*}K)|_{\mathrm{t}\nearrow}.\cdotarrow K|_{V}.\cdot$ ,
$j_{i*}(u|_{V_{\dot{\mathrm{t}}}}):\overline{f}^{*}..j_{i*}(K|_{V}.\cdot)arrow j_{i*}f_{\dot{v}}^{*}(K|_{V_{*}}.).arrow \mathrm{j}_{*}(u|_{V}$.\rightarrow ji*(K| )
$j_{i*}(u|_{V}\dot{.})\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr $(a|_{\overline{V}_{\mathrm{i}}} ; j_{i*}(K|_{V_{\dot{\mathrm{a}}}}))$ . cohomological correspondence
Lefschetz-Verdier ($\overline{V}_{i}$ !) ,
$\mathrm{T}\mathrm{r}((u|_{V}.\cdot)_{*} ; R\Gamma(V_{i}, K|_{|I}\dot{.}))=\sum_{D\in\pi_{0}(\mathrm{x}a)}.’ 1\mathrm{o}\mathrm{c}_{D}(j_{i*}(u|_{V}\dot{.}))$
. ,




(D, $K|_{D}$ ) ,
$\mathrm{n}\mathrm{a}\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{D}(u)=$ Tr $((u|_{D})_{*} ; R\Gamma(D, K|_{D}))$
( ).
7\mbox{\boldmath $\tau$}fJ\epsilon \breve \acute ‘\emptyset \emptyset \mbox{\boldmath $\tau$}*r25FbBB5\exists D\emptyset \emptyset \emptyset ae#|*\hslash \Xi oe‘.ffl&# bff‘\mbox{\boldmath $\tau$}’\epsilon \mbox{\boldmath $\tau$}fab..6’l-.$\cdot$ .iBtiraWnsiit\rightarrow ion
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$W=0$ , $\mathrm{T}\mathrm{r}(f_{i}’; \dagger\hslash^{\gamma_{i}/})=\mathrm{T}\mathrm{r}(f_{i}’’; W_{i}’’)=0$ ,
$\mathrm{T}\mathrm{r}(f_{i}; \mathrm{T},V_{i})=$ $(f; W)$ .
, $W=0$ . $f_{i}$ . $\mathrm{T}\mathrm{J}^{\gamma_{i}}$ $F_{s}\mathrm{T}W_{i}=$
$\mathrm{K}\mathrm{e}\mathrm{r}(v_{i+s}\circ v_{i+s-1}\circ\cdot$ . . $\circ$ v $F$. . $W=0$ ,
$s$ $F_{\epsilon}.W_{i}=W_{i}$ . , $f_{m}=g_{m}\circ v_{m}=v_{m-1}\circ g_{m-1}=f_{m-1}$




$(\mathrm{G}\mathrm{r}_{s}W_{i}, f_{i})$ $(\mathrm{K}\mathrm{e}\mathrm{r}v_{i+s}, f_{\mathrm{i}+s})$
. , $f_{i+s}=g_{i+\S}\circ v_{i+s}$ , $f_{i+s}$ $\mathrm{K}\mathrm{e}\mathrm{r}v_{i+s}$ . , $f_{i}$ $\mathrm{G}\mathrm{r}_{s}$
, $W_{i}$ . I
, $\cap\overline{V}_{i}=D$ , $i$ $1\mathrm{o}\mathrm{c}_{D}(j_{i*}(u|_{V_{j}}))=1\mathrm{o}\mathrm{c}_{D}$ (u)
). $1\mathrm{o}\mathrm{c}_{D}(u)=\mathrm{n}\mathrm{a}\mathrm{i}\backslash \prime \mathrm{e}- 1\mathrm{o}\mathrm{c}_{D}$ (u) .
,
$\circ\overline{V}_{i}$ Lefschetz-Verdier
$H^{\nu}(1^{\gamma_{i}}, K|_{V}.\cdot)=H^{\nu}$ (D, $K|_{D}$ )
2 . , $\overline{V}_{i}$




$f(\overline{V}_{i})\subset V_{i+1}$ . , $V=\overline{\mathrm{F}_{q}[[T]]}$ $X$




3.24 correspondence . $y$ $\infty\in \mathrm{P}^{1}$
, $f(y)=y/(y+1)$ , $l1\epsilon$ $|y|=\epsilon$ ( $|y|$
$y$ $T$ ) $|f(y)|=\epsilon$ . $f$ $\infty$
, 3.23 1 .
, Rob $\circ f(y)=y^{p}/(y+1)^{p}$ , $|y|=\epsilon$ $|f(y)|=\epsilon^{p}<<\epsilon$ , $\infty$
.
correspondence . ,









( [Fu2]’. 4.5.5 ),
i–V.$\cdot$ =D .
(\dagger ) :
$|\mathrm{f}\mathrm{f}.\text{ }.\underline{.}\text{ },K\not\in \mathrm{B}\bm{3}.3arrow\text{ }$
($X,$ $\Gamma$ ,0aa)\eta \in ’.
$\cdot$





$\mathrm{i}\mathrm{i})$ , $\mathscr{U}\subset\ovalbox{\tt\small REJECT}$
$\mathrm{i}\mathrm{i}\mathrm{i})$
3 . i) [h2] . $\mathrm{i}\mathrm{i}$), $\mathrm{i}\mathrm{i}\mathrm{i}$ ) 2
:










$\text{ }$ Fix $a_{\eta}$ naive-Fix $\alpha=(\mathrm{F}\mathrm{i}\mathrm{x} a_{\eta})^{\mathrm{r}\mathrm{i}g}$
$\circ$ Zariski-Riemann ( $\hat{X}^{\mathrm{r}\mathrm{i}\mathrm{g}}\rangle$ set-Fix $\alpha$
2 , naive-Fix $a\subset \mathrm{s}\mathrm{e}\mathrm{t}$-Fix $a$ . 3.31
top-Fix $\alpha$ 2 , $\hat{X}^{\mathrm{r}\mathrm{i}\mathrm{g}}$ flat
$\langle$
$\hat{X}^{\mathrm{r}\mathrm{i}\mathrm{g}})$ . ,
top-Fix $\alpha=$ $\cap$ $\mathrm{s}\mathrm{p}_{\Gamma}^{-1}$, (Fix $a_{s}’$ ).
( $X’$,r\sim a
. $(X’, \Gamma’, a’)$ $(X, \Gamma, a)$ admissible
$X’,$ $\Gamma’$ $V$ flat . 3.31 , Zariski-Riemann
flat , local term ([Ful], 1.7.1 )
.
3.32 , Deligne ([SGA41/2], [Finitude] )
relative curve , .
3.30 , $(\mathfrak{f})$ :
$|^{\not\in \mathrm{E}3.3}X\text{ _{}q}^{\frac{3}{\mathrm{F}}}$
proper 78 $\text{ }$ ’, $a:\Gammaarrow X\mathrm{x}X$ correspondence . $D\in$
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$|\pi\not\in_{d}\underline{\mathrm{e}}_{\backslash }\text{ }I\zeta\in 0^{\cdot}\mathrm{b}\mathrm{j}D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}(X,\overline{\mathbb{Q}}_{f})k^{\mathrm{Y}}\text{ }\mathrm{U}^{\grave{\backslash }}u\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(a,K)|^{arrow}.\text{ }\backslash \text{ ^{}\backslash }\mathrm{A}\hslash\grave{\grave{>}}\text{ }\underline{\backslash }"[perp].\cdot\supset(\mathrm{o}_{\mathrm{B}}\mathrm{F}\mathrm{i}\mathrm{x}a)\text{ ^{}1},(a\otimes \mathrm{f}^{r}/)^{\wedge \mathrm{r}\mathrm{i}\mathrm{g}}\hslash\grave{\grave{\backslash }}(D\otimes V)^{\Lambda \mathrm{r}\mathrm{i}\mathrm{g}\text{ ^{}\backslash }\text{ }/\mathrm{J}\backslash \text{ },\text{ ^{}\backslash }\text{ }}1\mathrm{o}\mathrm{c}_{D}(a,K)=\mathrm{n}\mathrm{a}|\mathrm{i}\mathrm{v}\mathrm{e}- 1\mathrm{o}\mathrm{c}_{D}(aK)\backslash ,.\backslash$
,
3.30 local term , [SGA41/2] [Finitude] Th\’eor\‘eme
2.13, Corollaire 2.16 local acyclicity . I
3.34
, , $D\in\pi_{0}$ (Fix $a$ )
$D$ 3.33 . , $X\backslash U\subset \mathrm{F}\mathrm{i}\mathrm{x}$ $a$
, . [Fu2], 3.2 .
3.3.3
(\ddagger ) . , $n$ $\mathrm{R}\mathrm{o}\mathrm{b}^{n}*a$
$X\backslash U$ $D’\in\pi_{0}(\mathrm{F}\mathrm{i}\mathrm{x}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a))$ ,
. $X\backslash U$ , $\mathrm{Y}=X\backslash U$
$X$ Cartier .
$\mathrm{Y}_{1}=\mathrm{Y}\mathrm{x}X,$ $\mathrm{Y}_{2}=X\mathrm{x}Y$ $X\mathrm{x}X$ . $\pi:Zarrow X\mathrm{x}X$ $\mathrm{Y}\cross Y$
$X\cross X$ , $E$ . $\mathrm{Y}_{i}$ weak transform $\tilde{1^{J}}_{i}$
. $\Gamma \mathrm{x}_{X\mathrm{x}X}Z$ strict transfom $\alpha:\tilde{\Gamma}arrow Z$ , $a’$ : $\tilde{\Gamma}arrow^{\alpha}Zarrow^{\pi}arrow X\mathrm{x}X$
.
|\not\in \epsilon aae|1\hslash \supset 3\check ‘*
$\cdot$










. $\mathrm{Y}_{1}$ $J_{Y_{1}}$ $\pi^{-1}\mathscr{I}$Y1 $\mathscr{I}_{\overline{\mathrm{Y}}_{1}}\cdot J$E
, $\alpha(\tilde{\Gamma})$
$\mathrm{Y}_{1}$ $(1+1/s)E$ . $\lceil_{\mathrm{v}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{n}\mathrm{g}}$ order $>1\rfloor$
.




$(a\otimes V)^{\Lambda \mathrm{r}\mathrm{i}\mathrm{g}}\text{ }3.35\text{ }$
$\Pi\overline{\mathrm{p}}\text{ }\mathrm{V}\mathrm{h}$
( $a_{2}^{-1}$ (Y6).\otimes \leftarrow \check V\emptyset )\Lambda \geq rig \emptyset ’ $\text{ }a$ $\text{ }’ \text{ ^{}-}C^{\backslash }.\mathrm{f}\mathrm{f}\mathrm{l}’ \mathrm{J}\backslash \text{ ^{}-}C^{\backslash }\text{ }n[searrow] \mathrm{Y}|^{\wedge}\grave{t}8\text{ }\mathrm{v}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{s}\mathrm{h}$.ing
order $>1$
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, $\mathscr{K}=(X\otimes V)^{\Lambda \mathrm{r}\mathrm{i}\mathrm{g}}$ \Psi =(Y\otimes ‘ \triangle rig
, $a$ ,
3.27 . , Zariski-Riemann (I)
Hausdorff $[\mathscr{K}]$ $\mathrm{Y}$
, 1 . [Ful], Proposition
5.3.5 .
:
$|$ r|\breve \acute \beta \not\in \Psi B,d D3.\mbox{\boldmath $\tau$}3.38.3v5an\epsilon is\Pi h-Ding\emptyset or=\rightarrow ^r&de r $\text{ }\cdot\tau^{\backslash }>1\text{ ^{}\backslash }\backslash \text{ }\backslash$,6 $N$ , $n\geq N$ $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*a$ $\mathrm{Y}$
, $\mathrm{R}\mathrm{o}\mathrm{b}^{n}*a$ $a^{(n)}$ . $X$ ,
$\mathrm{Y}\subset X$ 1 $f=0$ ( , $f$ $\mathrm{F}_{q}$
). $f’,$ $f”$ $\mathrm{p}\mathrm{r}_{1}$ : $Z=X\cross Xarrow X,$ $\mathrm{p}$r2: $Z=X\mathrm{x}Xarrow X$
$f$ . $f’=0,$ $f”=0$ $\mathrm{Y}_{1},$ $\mathrm{Y}$2 .
, $a_{U1}$ proper ,
$a_{2}^{-1}(\mathrm{Y})\subset a_{1}^{-1}(\mathrm{Y})\Leftrightarrow a^{-1}(\mathrm{Y}_{2})\subset a^{-1}(\mathrm{Y}_{1})\Leftrightarrow \mathrm{Y}_{2}\cap a(\mathrm{I})$ $\subset \mathrm{Y}_{1}$ rl $a(\Gamma)$
. , $e\geq 1$ $a$ (\Gamma ) $h$ , $f^{\prime e}=$
$hf”$ . $n$ $q^{n}>e$ { , $h$ $X\cross Xarrow \mathrm{I}\mathrm{d}\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}X\mathrm{x}X$ $\ovalbox{\tt\small REJECT}|$
$h’$ . $h’$ $(\mathrm{I}\mathrm{d}\cross \mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n})^{-1}(a(\Gamma))$ .
, $f^{\prime e}=h’f^{\prime\prime q^{n}}$ . $(\mathrm{I}\mathrm{d}\cross \mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n})$ (a(n) $(\Gamma)$ ) $=\mathrm{R}\mathrm{o}\mathrm{b}_{X\mathrm{x}X}^{n}(a($ \Gamma ) $)\subset a$ (\Gamma ) $\mathrm{f}$
$a^{(n)}(\Gamma)\subset(\mathrm{I}\mathrm{d}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{b}^{n})^{-1}(a(\Gamma))$ C , $a^{(n)}$ (\Gamma ) $f^{\prime e}=h’f$”q“ . . ,
$\alpha^{(n)}(\tilde{\Gamma})\subset Z$ $(f’/f”)^{e}=h’f^{\prime/q^{n}-e}$ ( , $f’/f”$
$Z$ ).
, $E$ $f’=f”=0$ , $\alpha^{(n)}(\tilde{\Gamma})\cap E$ $f’/f”=0$ . $Z$




$a:\Gammaarrow X\mathrm{x}X$ $X\mathrm{x}X$ $\Gamma’arrow X\mathrm{x}X$




, 3.19 , 3.2 Deligne .
, 3.23 , .
$X_{1},$ $\prime \mathrm{Y}_{2}$ , $a:\Gamma_{1}arrow X_{1}\mathrm{x}$ X2’ $b:\Gamma_{2}arrow X_{1}\cross_{d}\mathrm{Y}_{2}$ correspondence
. , $\lambda_{1}^{r}$ correspondence
$\Gamma_{1}\mathrm{x}_{X_{2}}\Gamma_{2}arrow a\mathrm{x}^{t}b$ (X1 $\mathrm{x}X_{2}$ ) $\mathrm{x}$ 2 $(X_{2}\cross X_{1})=X_{1}\cross\lambda_{2}’\cross X_{1}arrow X_{1}\mathrm{x}$ X1
$a*{}^{t}b$ , ${}^{t}b$ $a$ . proper $f:\lambda_{2}^{r}arrow X_{1},$ $g$ : $X_{1}arrow X_{2}$
$a=\gamma_{f},{}^{t}b=\gamma_{g}$ 1) , $a*{}^{t}b=\gamma_{f\mathrm{o}}$g . , $X_{1}=X_{2}$
$\mathrm{F}\mathrm{k}\mathrm{o}\mathrm{b}^{n}*a$ , $\gamma_{\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}}*a$ .






, $L_{i}\in D_{\mathrm{c}\mathrm{t}\mathrm{f}}^{b}$(Xi’ $\overline{\mathbb{Q}}_{\ell}$ ) , $u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr $(a;L_{1}, L2)$ , $v\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr $(^{t}b;L_{2}, L_{1})$
, $v*u\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr $(a*{}^{t}b;L_{1})$
$(a*{}^{t}b)\mp L_{1}=b_{2}^{\prime*}a_{1}^{*}b\mathrm{A}b_{2}^{\prime*}a_{2}^{!}L_{2}-a_{2}^{\prime!}b=L_{2}$ –a2”.t’*a2’ !blL $=(a*{}^{t}b)_{2}^{!}L_{1}$
. , $X_{i}$ proper
$(v*u)_{*}=v_{*}\circ u$
*
. , cohomological correspondence
pairing . , $\Gamma_{1}$ $\Gamma_{2}$ $X_{1}\mathrm{x}X_{2}$
$\Gamma_{1}\cross_{X_{2}}\Gamma_{2}$ $\Delta_{X}$ , ,
$\langle u, v\rangle_{-}--=\langle v*u, \delta_{X}\rangle_{-}\overline{-}$ . $\delta_{X}$ $\in \mathrm{C}\mathrm{o}\mathrm{h}$-corr $(\Delta_{X} ; L1)$





.Xn4bUUU\Re c012e,’|J\epsilon ab---&UpU*p\mbox{\boldmath $\tau$}2rrto&bop6apVeg.perrr<X\mbox{\boldmath $\tau$}jofi‘pX‘11.BeX\UrA‘6Ui\not\simeq \check C\emptyset --.1‘--\hslash |3\tilde \breve \Delta 6\gamma ’ IX\supset ‘.&D{i#b\epsilon \mbox{\boldmath $\tau$}\epsilon ’Fffi\pi vaa]Qt n\beta ..$\mathrm{i}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{n}\mathrm{g}.\mathrm{o}\mathrm{r}\mathrm{d}\mathrm{e}\mathrm{r}>1^{*}T^{\backslash }\backslash \text{ }\vec{\text{ }}-\text{ },a,b,-\Gamma_{1}X_{1}\mathrm{x}X_{2},b\cdot\Gamma_{2}\text{ }\cdot.--.arrow\emptyset$$U_{1}\cross X1$ $\mathrm{x}X_{2}\text{ }\mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}\mathrm{e}- U_{2}\text{ }\#\downarrow \text{ }$
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$|\iotaarrow.\text{ }|1\text{ }\vec{}\text{ },,$
$|\mathrm{f}\neq_{\mathrm{f}\mathrm{i}}^{\Rightarrow \text{ }L\in D^{b}}di\mathrm{c}" \mathrm{t}\mathrm{f}(U_{i},\mathbb{Q}_{\ell}..),u\in \mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(a_{U}\cdot,L_{1},L_{2}),$
$v \in \mathrm{A}\backslash \text{ }\mathrm{f}\mathrm{f}\hslash\backslash ^{\backslash }\text{ _{}-}\backslash [perp] \text{ }D\in\pi_{0(_{-}^{-\backslash \overline{=}_{U})}}\sum_{-}^{\backslash }1\mathrm{o}\mathrm{c}_{D}(j_{1!}u,j_{2!}v)=0.\mathrm{C}\mathrm{o}\mathrm{h}- \mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(^{t}b_{U}; L_{\underline{9}}, L_{1})$
4 Lafforgue
4.1
$f\in \mathcal{H}_{N}$ $f\cross \mathrm{R}\mathrm{o}\mathrm{b}^{n}$ $H_{c}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}})$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a\mathrm{z}$
,
.
, $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}}$ $X$ , $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}}$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}$
$X= \bigcup_{\lambda\in\Lambda}X$, $X$ , $\lambda_{\lambda}^{r}$
. , correspondence $f\cross \mathrm{R}\mathrm{o}\mathrm{b}^{n}$ $a$
, , $\lambda_{\lambda}’$ $a$ , $(X_{\lambda}, a_{\lambda}=a|_{X_{\lambda}})$
. , $X_{\lambda}$ .
.
, $X_{\lambda}\subset\overline{X}_{\lambda}$ :. $\overline{X}_{\lambda}$ smooth .
$\bullet$ $\overline{X}_{\lambda}\backslash X$, $\overline{\lambda^{r}}_{\lambda}$ .
correspondence $a_{\lambda}$ $\overline{X}_{\lambda}$ $\overline{a}_{\lambda}$ $\overline{X}_{\lambda}$ proper




Lafforgue Pink [Pi] .
correspondence $\overline{a}_{\lambda}$ Probenius
, $\overline{X}_{\lambda}\backslash X_{\lambda}$ ( 4.3). Pink
$X_{\lambda}\subset\overline{X}_{\lambda}$ $f$ , $X_{\lambda}$
Lafforgue . ,
( $X_{\lambda}$ ) $=\mathrm{h}$ ($\overline{a}_{\lambda}$ ; H’(–XA))+( strata ) $(*)$
.




$\overline{A\mathrm{Y}}_{\lambda}’$ smooth , $\overline{a}_{\lambda}$ .
$\bullet$
$\overline{z\mathrm{Y}}_{\lambda}^{l}\backslash X_{\lambda}$ $\overline{X}_{\lambda}’$ .
$\overline{X}_{\lambda}\backslash \overline{\lambda^{r}}_{\lambda}/$ , $\overline{X}_{\lambda}’\backslash X_{\lambda}$
, $(*)$ .




Lefschetz . , $\mathrm{F}_{q}$
,
, .
3.3 , $\overline{\mathrm{F}}_{q}$ , $\mathrm{F}_{q}$
. , \Delta $\mathrm{F}_{q}$ .
4.2.1
$X$ $\overline{\mathrm{F}}_{q}$ smooth , $\dim X=d$ . $D= \sum_{i=1}^{m}D$i $X$
, $I\subset$ $\{1,2, \ldots, m\}$ $D_{I}= \bigcap_{i\in I}D$i’ $X_{I}=D_{I} \backslash \bigcup_{J\supset I}D$ J .
$X \text{ }=X\backslash \bigcup_{i\in I}D_{i}$ .
$Z=X\mathrm{x}$ X , $\pi:\overline{Z}arrow Z$ $\bigcup_{i\in I}D$ i $\mathrm{x}D_{i}\subset Z$ $Z$
. , $D_{i}\mathrm{x}D_{i}\subset Z$ $Z$ $\pi_{i}$ : $\overline{Z}_{i}arrow Z$ $\text{ }$ . , $\tilde{Z}$
$\tilde{Z}_{1},$ $\ldots,\tilde{Z}_{\mathrm{m}}$ $Z$ . $\pi_{i}$ $\overline{Z}$
$E_{i}$
$\text{ _{}1}$ , $D_{I}$ , $E_{I}= \bigcap_{i\in I}E$i .
$\delta^{n}$ : $Xarrow X\mathrm{I}\mathrm{d}\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\mathrm{x}X=Z$ $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}$ . $D_{i}\mathrm{x}D_{i}$ $\delta^{n}$
$D_{i}$ , , $\delta^{n}$ $\pi$ , ,
$\tilde{\delta}^{n}$ : $Xarrow\tilde{Z}$ $\delta^{n}=\pi\circ\overline{\delta}^{n}$ .
, $I\neq\emptyset$ , $\delta^{n}$ $D_{I}$ $\delta_{I}^{n}$ : $D_{I}arrow D_{I}\cross DI$ , $\delta_{I}^{n}$ : $D_{I}arrow$
$D_{I}\cross D_{I}-Z$ $D_{i}\cross D_{i}$ $D_{I\cup\{i\}}$ , $i\not\in I$ $\text{ }\#\mathrm{h}D$,
. , , $\delta_{I}^{n}$ $i\not\in I$ $\tilde{Z}_{i}$
. $\tilde{Z}$ $\tilde{\delta}_{I}^{n}$ : $\tilde{D}_{I}arrow\tilde{Z}$ $\text{ }l$ $D$\tilde I $D_{I}$
$(\mathrm{P}^{1})^{|I|}$ .
\’etale , :
$|_{\text{ }1}^{\text{ ^{}\epsilon}\mathrm{E}4.1}\#\mathrm{h},\tilde{.}z_{\vee}.\text{ _{}0}\overline{\#\text{ } }-\text{ }.\text{ }\vec{\text{ }}\tilde{\delta}^{n}\cdot.X,\tilde{Z}.\text{ }\tilde{D}_{J}(J\subset\{1,2,\ldots,m\},J\neq\emptyset)\text{ }\hat{\mathrm{n}}.\mathrm{f}\mathrm{f}\mathrm{l}|_{-\text{ }^{}\sim}\delta^{n}.XZ\text{ }\pi.\tilde{Z}Z\text{ }T’J\backslash -\ovalbox{\tt\small REJECT}\xi(_{}^{}*\mathrm{t}\text{ }X\mathrm{x}_{\delta^{n_{l}},Z}\tilde{Z}\text{ }\check{}\text{ }|’\text{ })\xi-,I\neq\emptyset|_{\tilde{\mathrm{L}}}*\backslash \mathrm{J}\text{ },\text{ }\prime\uparrow J\backslash -\mathrm{f}\mathrm{f}\mathrm{i}D_{I}\mathrm{x}_{\delta_{I}^{n},Z}\tilde{Z}\mathrm{Y}\mathrm{h}\tilde{Z}fs\vee:\mathrm{L}E_{I}\text{ }\mathrm{p}\Re \text{ ^{}-}\text{ }$
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1 $\tilde{D}_{J}$ $(J\subset \{1,2, \ldots, m\}, J\supset I)$ .
a : $\Gamma_{\emptyset}arrow X_{\emptyset}$ $\cross$ X 2 correspondence :
$\circ a_{\emptyset}$ , $|\Gamma_{\emptyset}|$ X $\cross$ X $d$ .
$\bullet$ $\Gamma_{\emptyset}$ .
$a:\Gammaarrow Z,$ $\sim a:$ $\tilde{\Gamma}arrow Z$ a . $\Gamma$ $\tilde{\Gamma}$ $\tilde{\Gamma}arrow\Gamma$
.
$|\not\in\check{}$ \Gamma F&oo\hslash \epsilon 4‘.flU|2\Gamma \lceil g]ED=\check \emptyset a.. $n-‘ 1\mathrm{A}_{\backslash }\text{ _{}\grave{\mathrm{J}}}.E\mathrm{a}\mathrm{e}\text{ ^{}\backslash }\backslash X_{\emptyset}\text{ }\mathrm{J}\text{ }t\mathrm{h}^{\backslash },\mathrm{A}\text{ }l+\text{ ^{}\backslash }\text{ }.-\text{ }Z|^{arrow}\mathrm{X}1\backslash \text{ },U|\mathrm{h}|\Gamma|\text{ }\delta^{n}(X)\text{ }\hat{\mathrm{x}},\mathrm{t}\backslash \backslash (U)\text{ },a_{1}^{-1}(X_{\emptyset})\cap U_{\Gamma}\subset a_{2}^{-1}(X_{\emptyset})U_{\Gamma}\epsilon \text{ _{}\grave{\text{ }^{}\backslash }\text{ }\not\subset\int_{\cap}}$. $U$
Lafforgue :
$|^{\Gamma}d\mathrm{Y}_{z}\mathrm{f}\mathrm{n}^{\mathrm{B}}\not\in \text{ }$,x\not\in \mbox{\boldmath $\theta$}4\searrow \tilde \mbox{\boldmath $\delta$}.Xgn3-z.. \emptyset X\rightarrow I\hslash gd|‘\rightarrow x\Re \emptyset Fr1‘n\Xi oZ-bk\geq nX\emptyset 0‘0\mbox{\boldmath $\tau$}\Phi ‘Xl\breve \tilde Xz&Dz$\cross$a-\vee ae,]X..\mbox{\boldmath $\tau$}k\Gamma \emptyset \tilde DA‘’D\check \rightarrow C\hslash ‘\epsilon \searrow \mbox{\boldmath $\theta$}\Gamma \Re \mbox{\boldmath $\varpi$}\emptyset Z\tilde O \epsilon \emptyset \perp \infty l\mbox{\boldmath $\tau$}3D|g6}2ae.--.$X_{q}\cross X_{\emptyset}\hslash \text{ ^{}\backslash }’\backslash \cdot \text{ }’ \text{ }\iota.-\text{ }a\cdot\Gamma_{\emptyset}arrow d\mathrm{Y}_{\emptyset}.\mathrm{x}X_{\emptyset}\text{ }\check{_{J}}\text{ },\text{ }4+\text{ }41\mathrm{E}\text{ }n_{0}|_{\llcorner}^{\wedge}\text{ }1\}^{-T}$
$X$ local , $D_{i}$ $f_{i}=0$
. $f=f_{1}f_{2}\cdots f_{m}=0$ $D$ . $f_{i}’,$ $f$ ’ $\mathrm{p}\mathrm{r}_{1}$ : $Z=X\cross Xarrow X$
$f_{i},$ $f$ , $f_{i}^{\prime/},$ $f$/’ $\mathrm{p}\mathrm{r}_{2}$ : $Z=X\mathrm{x}Xarrow X$ $f_{i},$ $f$
. $f’=0,$ $f”=0$ $\mathrm{p}\mathrm{r}_{1}^{-1}$ (D), $\mathrm{p}\mathrm{r}_{2}^{-1}$ (D) . ,
$a_{1}^{-1}$ (X )\cap U, $\subset a_{2}^{-1}$ (X )\cap U, $\Leftrightarrow a_{2}^{-1}(D)\cap U_{\Gamma}\subset a_{1}^{-1}(D)\cap U_{\Gamma}$
$\Leftrightarrow a-1$ $(\mathrm{p}\mathrm{r}_{2}^{-1}(D)\cap U)\subset a^{-1}(\mathrm{p}\mathrm{r}_{1}^{-1}(D)\cap U)$
$\Leftrightarrow$ pr2-1 $(D)\cap|\Gamma|\cap U\subset \mathrm{p}\mathrm{r}_{1}^{-1}(D)\cap|\Gamma|\cap U$
, $e\geq 1$ $|\Gamma|\cap U$ $h$ , $f^{\prime e}=hf$”
$\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{X}^{n_{0}}$
. $n_{0}$ $q^{n_{0}}>e$ , $U,$ $h$ $X\cross Xarrow X\cross X$
$U’,$ $h’$ . $h’$ $|\Gamma’|\cap U’$ . , $f^{\prime e}=h’f^{\prime\prime q^{n_{0}}}$
, $|\tilde{\Gamma}’|\cap\pi^{-1}(U’)\subset\tilde{Z}$ $(f’/f^{\prime/})^{\mathrm{e}}=h’f^{\prime\prime q^{n_{0}}-e}$ (
, $f_{i}^{\prime/}/f_{i}’,$ $f_{i}’/f_{i}’’$ $\tilde{Z}$ ).
, $\tilde{\delta}^{n}(X)\subset\tilde{Z}$ , $f_{i}’’/f_{i}’=f_{i}^{\prime q^{n_{0}}-1}$ , $f”/f’=f^{\prime q^{\mathfrak{n}_{0}}-1}$ .
, $P\in|\tilde{\Gamma}’|\cap\tilde{\delta}^{n}$(X) , $\pi(P)\in|\Gamma’|\cap\delta^{n}$ (X) $(\mathrm{I}\mathrm{d}\cross \mathrm{R}\mathrm{o}\mathrm{b}^{n_{0}})(\pi(P))\in$
88
$|\Gamma|\cap\delta^{n\mathrm{o}+n}$ (X) , $(\mathrm{I}\mathrm{d}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{b}^{n_{0}})(\pi(P))\in U$ $P\in\pi^{-1}$ (U’)
. , $((f’/f”)(P))^{\mathrm{e}}=h’(P)(f’’(P))^{q^{n_{0}}-e}$ .
, $(f”/f’)(P)=(f’(P))^{q^{n_{0}}}$ -1 , $h’(P)(f’(P))^{q^{n_{0}}-e}$ ( f”(P))(q$n_{0-1)e}=1$
. , $f’(P)\neq 0,$ $f”(P)\neq 0$ , P\in X $\cross$ X . I
4.2.2 proper
, Lafforgue . $X$ proper
.
. $\check{\iota-}$




$\mathrm{c}1(’))_{Z}=\langle \mathrm{c}1(")_{:} \pi_{*}(\mathrm{c}1(\tilde{\Gamma}))\rangle_{Z}=\langle\pi^{*}(\mathrm{c}1(\delta^{n})),$ $\mathrm{c}1(\tilde{\Gamma}))_{\tilde{Z}}$
. , $i_{I}$ : $E_{I}-\tilde{Z}$ , $\mathrm{c}1(\tilde{\Gamma})_{I}$ ,
$\langle \mathrm{c}1(\delta_{I}^{n}), \mathrm{c}1(\tilde{\Gamma})_{I}\rangle_{D_{I}\mathrm{x}D_{I}}=\langle \mathrm{c}1(\delta^{n}), \pi_{I*}i_{I}^{*}(\mathrm{c}1(\tilde{\Gamma}))\rangle_{D_{I}\mathrm{x}D_{I}}=\langle i_{I*}\pi_{I}^{*}(\mathrm{c}1(\delta^{n})), \mathrm{c}1(\tilde{\Gamma})\rangle_{\overline{Z}}$
. :





, $i_{I*} \pi_{I}^{*}(\mathrm{c}1(\delta^{n}))=\sum_{J\supset I}\mathrm{c}1(\tilde{D}_{J})$
. $J\neq\emptyset$ $\sum_{J\supset I,I\neq\emptyset}(-1)^{|I|}=-1$ , $(*)$ 1
$\mathrm{c}1(\tilde{\delta}^{n})$ . 1
$|\not\in\lambda^{r}\mathrm{Y}\mathrm{h}\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{r}\Xi 4.5\mathrm{T}^{\backslash }\text{ }$
$\text{ }\check{\mathrm{b}}\ovalbox{\tt\small REJECT}’\backslash \backslash \text{ }$. L\Gamma /,Y2D i ’$a_{1\epsilon_{\backslash \backslash }\text{ }},,\emptyset\cdot$. \Gamma ]‘ff\emptyset k\rightarrow ‘‘ $X_{\emptyset}\text{ }X_{\emptyset}$x $h^{\mathrm{D}}\text{ }X_{\emptyset}$ $a_{\emptyset 2}\text{ ^{}\backslash }\backslash \text{ }1\mathrm{h}\acute{\mathrm{e}}\mathrm{t}\mathrm{a}1\mathrm{e}\text{ }\cong \mathrm{p}\wedge \mathrm{E}\text{ }|\mathrm{h}\text{ _{}\check{}}\text{ ^{}\backslash }\backslash \text{ }\vec{\mathrm{p}}\Pi \text{ }$.
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$|$






$-.’ \mathbb{Q}\text{ }In>n_{0}\text{ }f\mathrm{X})$
).
4.3 $n_{0},$ $\Gamma_{\emptyset}’$ . , $u_{I}=(\mathrm{I}\mathrm{d}\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n0})_{*}(\mathrm{c}1(\tilde{\Gamma}’)_{I})$
, 2 :
$\#$ Fix $(\mathrm{I}^{\ovalbox{\tt\small REJECT}}, \cross \mathrm{R}\mathrm{o}\mathrm{b}^{n})=\#$ Fix (I $\emptyset’\cross \mathrm{R}\mathrm{o}\mathrm{b}^{n-n_{0}}$ ),
$\#$ Fix $(\mathrm{I}_{\emptyset}’\cross \mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n-n_{0}})=\langle \mathrm{c}1(\tilde{\delta}^{n-n_{0}}), \mathrm{c}1(\tilde{\Gamma}’)\rangle_{\tilde{Z}}$.




$( \Gamma_{\emptyset}\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n})=\langle \mathrm{c}1(\delta^{n-n_{0}}), \mathrm{c}1(\Gamma’)\rangle_{Z}+\sum_{I\neq\emptyset}(-1)|I|\langle \mathrm{c}1(\delta_{I}^{n-n_{0}}), \mathrm{c}1(\tilde{\Gamma}’)_{I}\rangle_{D_{I}\mathrm{x}D_{I}}$
$= \langle \mathrm{c}1(\delta^{n}), \mathrm{c}1(\Gamma)\rangle_{Z}+\sum_{I\neq\emptyset}(-1)^{|I|}\langle \mathrm{c}1(\delta_{I}^{n}), u_{I}\rangle_{D_{I}\mathrm{x}}$ Dy
. , $X,$ $D_{I}$ Lefschetz ( 3.1, 3.3) ,
Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\mathrm{o}a;H^{*}(X, \mathbb{Q}_{\mathit{1}}))=\langle$ Cl(J$n$ ), $c1(\Gamma)\rangle_{Z}$ ,
Tr $(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\circ uI; H^{*}(D_{I}, \mathbb{Q},))=\langle$Cl( $\delta_{I}^{n}$), $u_{I}\rangle_{D_{I}\mathrm{x}}$DI
. , . 1
4.2.3 proper
, $X$ proper . 3.3 $a_{1}$ proper ,














|E\gamma \breve \check -\not\in -fB-l\leftarrow -o‘’‘cb4\hslash =-\tilde ‘.‘‘’(6pc1cr(1o-\mbox{\boldmath $\delta$}(p*ne))r,1c2 1W‘(‘-a\hslash 1\rfloor )3)6.1=\epsilon 5,1goffc‘,---’B’g\acute ‘R(c3l\hslash (.l‘\mbox{\boldmath $\delta$}‘l\Re n6)A’vc-‘‘l‘O\perp (\pi D o \tilde .a. )6)+cyI\Sigma c\neq le\emptyset c(-lalss)|I |‘‘l\hslash oc6---’I.(cl(\mbox{\boldmath $\delta$}In), $\mathrm{c}1(\pi_{I}0\overline{a}_{I})$ ).
4.4 . , $—\simarrow---$’ proper
, proper , $1\mathrm{o}\mathrm{c}\underline{-=}$ . I
|#g(\check -‘i\Gamma\emptyset ii4iii)$))$
.
&7gn-R-ffi-Eg\geq ,o#’bX0un4fiFp1|If‘.*ir3x\emptyset =(oA‘\pi \emptyset (p\Gamma ffi‘\emptyset e(o#\emptyset jr‘\pm {Da!\not\equiv 3c\rightarrow )
$\cross$
1‘‘\emptyset (bF\hslash ‘\pi ‘‘r#X\mbox{\boldmath $\theta$}jI6\Re oEob\emptyset \epsilon ffl.a\perp ’’n‘I\epsilon‘)(\mbox{\boldmath $\tau$})b=)bfYD*\breve -a6b.$\cdot$B\mbox{\boldmath $\tau$}Y.R’(\epsilon \Gamma R|a\breve \acute c\mbox{\boldmath $\tau$}o1(\gamma ‘Dd+b6#JnDII\Sigma ’op\neq ..\mbox{\boldmath $\tau$}Q(r\emptyset jo1!(‘)prc-ae1\rightarrow n(1rai’)s)|hJ)aR|i*n\emptyset n.,\Gamma g2Hc(Yo(cF*gDr(rdXoeI\acute ebt,r,aQnQ1>efo1)u) 1)I&‘‘ ,
$\cdot$
\hslash kH‘‘‘\hslash 6c*$\text{ }(D_{I}\text{ }.ffi,$, $\mathrm{A}^{\backslash }\mathrm{t}^{*}\mathbb{Q}_{\ell})$
)
$\text{ }.\text{ }[searrow] \text{ }$ . $[perp]\backslash \text{ }arrow \text{ }.\sim,.$
.
-. $\mathrm{i}\mathrm{i}\mathrm{i}$ ) a 2 \’etale ,
$\#$ Fix $(\Gamma_{\emptyset}\mathrm{x}\mathrm{H}\mathrm{Y}\mathrm{o}\mathrm{b}^{n})=1\mathrm{o}\mathrm{c}\underline{-=}(\mathrm{c}1(\tilde{\delta}^{n}), \mathrm{c}1(\overline{a}))$
. cohomological correspondence $\mathrm{c}1(\pi 0\tilde{a}),$ $\mathrm{c}1(\delta^{n})$ 3.17,
3.18 , :
$\mathrm{T}\mathrm{r}((j_{!}\mathrm{c}1(\pi\circ\tilde a)\text{ } \circ(j_{!}\mathrm{c}1(\delta^{n}))_{*}; R\Gamma_{c}(X, \mathbb{Q}_{f}))$
$=1\mathrm{o}\mathrm{c}_{\overline{-}}-,$
$( \mathrm{c}1(\delta^{n}), \mathrm{c}1(\pi\circ \mathrm{i}))+\sum_{D\in\pi_{0}(\overline{Z}\backslash Z)}1\mathrm{o}\mathrm{c}_{D}(j,.\mathrm{c}1(\delta^{n}),j_{!}\mathrm{c}1(\pi\circ\tilde{a}))$
.
3.40 $\pi\circ\tilde{a}$ $\gamma_{\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}}$ , $1\mathrm{o}\mathrm{c}_{D}$ (j| $\mathrm{c}1(\delta^{n}),$ $j$ ! $\mathrm{c}1(\pi\circ\tilde{a})$ ) $=0$ .
, $\pi$ $\mathrm{c}1(\pi\circ\tilde{a})=\mathrm{c}1(a)\in \mathrm{C}\mathrm{o}\mathrm{h}-\mathrm{c}\mathrm{o}\mathrm{r}\mathrm{r}(\mathbb{Q}_{t}, \mathbb{Q},)$ . ,
Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\circ(j_{!}\mathrm{c}1(a))_{*} ; R\Gamma_{\mathrm{c}}(X, \mathbb{Q}_{\ell}))$ $=1\mathrm{o}\mathrm{c}---’(\mathrm{c}1(\delta^{n}), \mathrm{c}1(\pi\circ\tilde{a}))$
. , $\mathrm{i}\mathrm{i}\mathrm{i}$ ) $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}*(\pi_{I}\circ a_{I})$ $\mathrm{Y}$ $\backslash ^{r}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{n}\mathrm{g}$ order $>1$
, $D_{I}$
Tr $(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\circ u_{*}; R\Gamma_{c}(D_{I}, \mathbb{Q},))=1\mathrm{o}\mathrm{c}_{\overline{\underline{-}}lI}(\mathrm{c}1(\delta_{I}^{n}),\mathrm{c}1(\pi_{I}\circ \mathrm{j}_{I}))$
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. 4.6 ,
Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}\circ(j_{!}\mathrm{c}1(a))_{*} ; R\Gamma_{c}(X\mathbb{Q}\}’))$
$=1 \mathrm{o}\mathrm{c}_{\underline{-}l}-(\mathrm{c}1(\tilde{\delta}^{n}), \mathrm{c}1(\tilde{a}))-\sum_{I\neq\emptyset}(-1)^{|I|}1\mathrm{o}\mathrm{c}_{-}--J(\mathrm{c}1(\delta_{I}^{n}), \mathrm{c}1(\pi_{I}\circ\tilde{a}_{I}I))$
$=\#$ Fix(I, $\mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}$ )
$- \sum_{I\neq\emptyset}$
(-1)










$a’$ : $\Gamma’arrow X\cross$
$\mathrm{i}\mathrm{i}$) 3.39 , $\mathrm{i}\mathrm{i}\mathrm{i}$ ) 4.3 . i)
. $\overline{X}\mathrm{x}\overline{X}$ $a’(\Gamma’)\cap\delta^{n}$ (X) .
$\overline{X}$ , $\mathrm{Y}\subset\overline{X}$ $f=0$ . ,
3.38 $f’,$ $f^{\prime/}$ , $e$ $a$ (r) $h$
$\mathrm{I}\mathrm{d}\mathrm{x}\mathrm{F}\mathrm{r}o\mathrm{b}^{n_{0}}$
, $a$ (\Gamma ) $f^{\prime e}=hf^{\prime/}$ . $q^{n_{\mathit{0}}}\geq e$ $n_{0}$ , $X\mathrm{x}Xarrow X\mathrm{x}X$
$h$ \S I $h’$ , $a’(\Gamma’)$ $f^{\prime e}=h’f$”q“0 .
, $\delta^{n}$ (X) $f^{\prime q^{n}}=f"$ . $X\cross X$ $f’,$ $f”\neq 0$ ,
$a’(\Gamma’)\cap\delta^{n}(X)\subset X\mathrm{x}X$
$1-h’f^{\prime q^{n}+q^{n_{0}}-e}=0$ $(*)$
. , $a’(\Gamma’)\cap\delta^{n}$ (X) $\overline{X}\cross\overline{X}$ $(*)$
$W$ $\delta^{n}(\overline{\lambda^{r}})$ . $W$ $\mathrm{Y}\cross\overline{X}$
. , $\delta^{n}(\overline{X})\cap(\overline{X}\mathrm{x}\mathrm{Y})\subset \mathrm{Y}\mathrm{x}\overline{X}$ . $W\cap\delta^{n}(\overline{X})$ $\mathrm{Y}\cross\overline{X}$,
$\mathrm{Y}\mathrm{x}\overline{X}$ , $a’(\Gamma’)\cap\delta^{n}$ (X) $\overline{X}$ $\mathrm{x}\overline{\lambda^{r}}$ . I
|\not\in \emptyset g\Gamma g,gl#ga4‘‘.#F9“ \Re #n’F#n1|‘\acute c‘i0x\emptyset D(\epsilon ]\Gamma ‘Et#\emptyset 1\not\in J$\cross$u\check CA‘IF‘..Xr\hslash oR‘.\emptyset b\Re \Gamma n\epsilon c)v(D#=\perp ‘‘‘IET’DQr’(\ell F.a)rlo\rightarrow +b12nI\Sigma poR\neq r(\emptyset o\Gamma jp!(cc-e(1Dr(1’a)I)|a,I)Q|\emptyset *q.,21}H)(f\mbox{\boldmath $\theta$}cR*‘‘(‘e\mbox{\boldmath $\tau$}’doY\mp tbaff,1nQeobf u)‘ ‘)IB,
$\cdot$
’H6n*k(\geq DoeIn ,0Q\mbox{\boldmath $\tau$}kt)f6)X.
$\cdot$
6
$\text{ }\check{}$ J\emptyset \‘‘ &
4.8 $n_{0}$ , $a_{\emptyset}$ : $\Gamma_{\emptyset}arrow X_{\emptyset}$ xX X $\mathrm{x}$ X
13
a $\Gamma_{\emptyset}’-X_{\emptyset}$ $\cross$ X , $Z,\tilde{Z}$
$a’$ : $\Gamma’arrow Z,$ $a’-$ : $\overline{\Gamma}^{l}arrow\overline{Z}$ $\text{ _{}l}$ 4.7 correspondence ($n$
$n-n_{0}$ ) , $u_{I}’$ ,
$\#$ Fix(I $\emptyset\prime \mathrm{x}\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n-}"$ ) $=$ Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n-n_{0}}.\circ(j_{!}\mathrm{c}1(a’))_{*}.\cdot, H_{c}^{*}(X, \mathbb{Q},))$
$+ \sum_{I\neq\emptyset}(-1)^{|I|}$
Tr
$(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n-}"\circ u/I; H_{c}^{*}(D_{I}, \mathbb{Q},))$






serein , Laffor e , Dehgne-
Mumford \’etale , serein
\’etale . Lafforgue





$\mathrm{F}_{q}$ smooth quasi-projective , $p:\mathcal{X}arrow S$ $S$ smooth 1
. $d$ $p$ . $D= \sum_{i=1}^{m}D$ i $\mathcal{X}$ $S$
, $D_{I},$ $\mathcal{X}_{I},$ $\mathcal{X}_{z}$ 4.2.1 . $\varphi:Sarrow S$
, $\varphi\circ p:\mathcal{X}arrow S$ $p:\mathcal{X}arrow S$ $S$ $\mathcal{X}\cross_{\varphi,S}\mathcal{X}$ $Z$ $\text{ _{}l}$
$\tilde{Z}$ .
. , $\mathcal{X}$ $S$ proper
:
|\not\in ZX\check \emptyset ‘\emptyset gX\emptyset \epsilon se\epsilon\hslash c4ptJ)ffffi*r.\beta iB1oSog\check p1n\supset a4e\emptyset i\emptyset u\epsilon r(ppIf\mbox{\boldmath $\tau$}|X7r-\breve ro\S (oD6fipI1‘|p‘e\psi .\neq (erx3L\check r\mbox{\boldmath $\tau$} .
$\cdot$
t\check \emptyset -‘gns’h)\emptyset g--a#xv\hslash &\emptyset ^‘-.\mbox{\boldmath $\varphi$}1’g#X#)4Sg,ff\emptyset i(\emptyset e\succeq ’\Xi [L\hslash tba\searrow #c’ay\check 1o‘DfeC‘1ar=e\check ’]rC’le‘i\mbox{\boldmath $\varphi$}nRs,T\hslash gp0nhoo6\epsilon eke\acute nx-‘oh\breve \check d,1r4ee‘u&fnUkm\breve -mc‘‘‘\epsilon ‘\mbox{\boldmath $\tau$}eeAfSoffiI\epsilon r\mbox{\boldmath $\theta$}V-.$\cdot$ db I,
$\cdot$
‘\mp ‘7\emptyset n\lambda ,)\mbox{\boldmath $\tau$}1p>n6R‘n-‘.602p()\epsilon \hslash d\mbox{\boldmath $\tau$}-l\succeq b‘D\check |\hslash I\mbox{\boldmath $\tau$}||)\breve -F6(6p’ro&X\Gamma bIffntlxaJ\mbox{\boldmath $\varphi$}o\emptyset y|s\mbox{\boldmath $\tau$} X=XI6dz#)|x‘*‘.x\emptyset Q\epsilon \mbox{\boldmath $\varphi$}la\yen ’E(s..d*\Gamma X\supset -\emptyset d\rightarrow |I- h|)‘‘
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$|_{’\gamma^{\underline{\theta}}\text{ }\mathcal{X}^{x}}.. \gamma_{\overline{\mathrm{c}}}\text{ }\mathfrak{X}_{\backslash \backslash }^{k}\text{ }nl_{\llcorner}^{\vee}.\text{ _{}\mathrm{t}}\text{ ^{}\backslash },\mathrm{A}\text{ }+\sum_{I\neq\emptyset}^{\backslash ^{\backslash }}"(-1’)^{|I|}.\cdot \mathrm{T}\mathrm{r}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{n}\circ x^{*}(u_{I});H^{*}(\mathcal{X}_{I}^{x}, \mathbb{Q}_{\ell})\hslash\backslash ffi\underline{\backslash }[perp] \text{ }\#\mathrm{F}\mathrm{i}\mathrm{x}^{r}(x\Gamma_{\emptyset}\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{b}_{x}^{n})=\mathrm{T}\mathrm{r}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{n}\mathrm{o}x^{*}(a)\cdot H^{*}(\mathcal{X}^{x},\mathbb{Q}_{\mathit{1}})\mathrm{V}\mathrm{h}\mathcal{X}\text{ }x|’k^{\backslash }l\mathrm{J}\text{ }\prime\uparrow \mathit{1}\backslash ^{\backslash ^{\backslash }}-\text{ }$ .
|\not\in \gamma t\check -\breve -g ,\emptyset X\Phi &4Xfl#f6\check -g1|4g=F\mbox{\boldmath $\tau$}Fb2..r,1f‘i*\emptyset x1\emptyset \emptyset \Xi (xBDp\check \emptyset \supset #\hslash 5(\mbox{\boldmath $\delta$}r#‘\Gamma1\mbox{\boldmath $\theta$}‘.-\mbox{\boldmath $\alpha$}---‘or${ }$\Re A‘‘\emptyset n\mp |p‘+ jff$\cross$enx‘$\circ$n‘
$\sqrt$r‘ p\mbox{\boldmath $\tau$}..R’|0\acute \breve ‘-‘snCk6ob*X--f1‘b’7-&{.\tilde Axnbb\emptyset \downarrow )--UX\acute ‘,=#pSff‘‘gaeAr‘‘r^oFn-& pn\emptyset -p)g‘e‘y(’gR\not\cong r(n5=JiB[b7LoeRus+ba\mbox{\boldmath $\varphi$}XI6s\hslash xnf..I1go\searrow \Sigma \epsilon \mbox{\boldmath $\theta$}(o\neq \mbox{\boldmath $\varphi$}\Phi ]rffix’x\emptyset %*ffl|T\acute *\breve ’p\perp ‘‘‘((Xh-\check \star ba\supset k\mbox{\boldmath $\tau$}eJ\acute )1‘,!o1.,FQ)A6r1H|qI\mbox{\boldmath $\varphi$}e ‘tkUm|c*$\cdot$./\rightarrow T‘’\geq (‘FeXrnqA(‘NaxF\geq p\mbox{\boldmath $\tau$}l,r\epsilon .X‘Qol\hslash nIb2ffYf“0!xn))Qp) \hslash or11ox\mbox{\boldmath $\tau$}D\hslash p*\mbox{\boldmath $\tau$}‘\mbox{\boldmath $\theta$}e(6\epsilon uFraIr-ffo)..C‘&,
$\cdot$
bbHbnx\lambda c6*o \neq y(X’&=--IxffiA‘,\Delta xQ \epsilon \epsilon |l\llcorner r)\mbox{\boldmath $\tau$}ffi)f‘\ddagger .f6--\mbox{\boldmath $\tau$}. $\text{ }.$.
4.13
2 , $\text{ }$ .
.- proper X Deligne-Mumford
, ,
.




$\mathcal{X}$ proper , $\mathcal{X}^{\mathrm{g}\mathrm{r}}$
. . ,








5.1 $\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq \mathrm{p}}/a^{\mathbb{Z}},$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}$
.- 4.1 $\overline{\lambda’}_{\lambda},$ $\overline{\lambda^{r}}_{\lambda}/$ .
[Laf3] . , shtuh $(\mathcal{E}-$
$\mathcal{E}’-\tau \mathcal{E})$ $(\mathcal{E}-\mathcal{E}’\vee \mathcal{E}^{\prime/}\Leftarrow\tau \mathcal{E})$ . \Leftarrow complete
homomorphism ,
. . [Lau]
. $\overline{\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}}$ .
, $\overline{\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}}/a^{\mathbb{Z}}$ . , $\overline{\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}}/a^{\mathrm{Z}}$
smooth . open smooth
strata (4.2.1 $X_{I}$ ) , :
$|_{\hslash\check{\mathrm{b}}}^{p}\not\in\not\in \text{ _{}1}\Pi\overline{\mathrm{p}}$\hslash *‘b5\searrow \mbox{\boldmath $\theta$}‘‘+
$\cdot$
\yen 1e’tf6a+1(\downarrow eg[LCs}a#\breve h\tilde it‘ft‘‘fle1\Re r]1\epsilon \mbox{\boldmath $\tau$},Ckd‘1‘bob,X-prD\leq o6u1p1.‘1a‘&f\hslash ixr-\rightarrow genXL-m,’C\check --CCh4\Xi ‘ht)rrta12r,,’d d.2’‘p-.‘,-p\hslash$.\leq,p\backslash \mathrm{c}\mathrm{h}\mathrm{t}^{r,d,\overline{p}\leq p}\text{ }\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{m}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{a}_{\mathrm{P}k}\leq p2r_{k},d_{1},\ldots,d_{k},p_{1},\ldots,p_{k}\#\mathrm{h}r,d,pk^{\backslash }\text{ }.\mathrm{t}\mathrm{a}l\mathrm{h}\mathrm{x}_{X,\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}}\cdots\cross_{X,\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}}\mathrm{C}\mathrm{h}\mathrm{t}^{r_{k},d_{k},\overline{p}\leq;}$strata
) $\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}$ $\overline{\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}}$ $\mathrm{C}\underline{\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}arrow \mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}$
. $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}$ , $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}$ .





i) $\overline{\underline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}}$ $C\backslash N\cross C\backslash N$ serein .
$\mathrm{i}\mathrm{i})\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}$ .
$\mathrm{i}\mathrm{i}\mathrm{i})\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p’}}/a^{\mathbb{Z}}\subset\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}/a^{\mathbb{Z}}$ Hecke correspondence .
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$\mathrm{i}\mathrm{v})$ Hecke correspondence $\mathrm{C}\mathrm{h}\mathrm{t}_{\Lambda^{r}}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}\subset\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}/a^{\mathbb{Z}}$ .




2.3 4.11, 4.12 , 2 ( $\infty,$ $0$ \in





$\circ$ Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{-s/\deg x}\circ f;(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\cross \mathrm{I}\mathrm{d})^{*}H_{\mathrm{c}}^{*}(\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p’}}/a^{\mathbb{Z}}))$ $n$
+( strata ).
2 $\sum$ $\mathrm{G}\mathrm{L}_{r}$ , $(r’<r)$ , 1.6
$\mathrm{M}\mathrm{T}_{r}$, , $\mathrm{M}\mathrm{T}_{r}$
. 5.1 , ( strata )
shtuh . ,
$(*)r’<r$ , $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r’}$ $\mathrm{G}\mathrm{L}_{r}$ Lmglands
$f\mathrm{X}$
, . , ,
$\mathrm{o}\sum_{\pi\in\{\pi\}_{N}^{r}}\mathrm{T}\mathrm{r}_{\pi}(f)q^{(r-1)s}(z_{1}(\pi_{\infty})^{-s’}+\cdots+z_{r}(\pi_{\infty})^{-s’})(z_{1}(\pi_{0})^{u’}+\cdots+z_{r}(\pi_{0})^{u’})$
–’
$\mathrm{o}$ Tr ( $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{\overline{x}}^{s/\deg x}\mathrm{o}f;(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\cross \mathrm{I}\mathrm{d}\rangle^{*}H_{\mathrm{C}}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}}))\text{ }n$ (1)
.
$\lceil\rfloor$ , $r$-negligible :
|G\not\in \emptyset |]aFa\not\in ,\yen ‘\mbox{\boldmath $\tau$}-1(2--\sigmaFra5\breve -0\epsilon 2,\emptyset \epsilon 2/\hslash CF\sigma \searrow \Re ,\vee p21$\cross$\in ffi)rD\check ‘1*CG\emptyset f.\sigma s11\emptyset (1sF\otimes u‘F2bp)g\Re qr\hslash u2*ffl‘\Phi $o\sigma et42is&esn\emptyset \Phi ebnt-\llcorner t\epsilon g’\sigma ia0\hslash G1$\square$|tY\Re \rightarrow \breve 6(nFbf‘C+2b6)|\breve \check x &f&sC\geqq H\sigma 1Dg1\emptyset <, \in.\sigma 4GF]\sigma \emptyset lr6l’[\Delta \in \not\in \supset (.F-\check -Ghg)t&’\emptyset (\emptyset F\sigma \epsilon 2s2sm\mbox{\boldmath $\nu$}u)\in lbo\hslash D-Goq$>_{r_{2}- \mathrm{n}\mathrm{e}\mathrm{g}1\mathrm{i}\mathrm{g}\mathrm{i}\mathrm{b}}’\ell \mathrm{t}.\mathrm{h}f\mathrm{X}\ell^{\backslash }\text{ }.\text{ }\mathrm{u}\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{n}\mathrm{t}\hslash[searrow] r(F)$( $r_{1}$ ,lrre2-&n <e‘b‘gbrl i)6g’{\hslash ib$\text{ }|\mathrm{h},\sigma\dot{[searrow]}7^{arrow}\yen \mathrm{f}\mathrm{f}\text{ }1\mathrm{e}^{-}C^{\backslash }fg\check{\mathrm{b}}?1\text{ }$




$\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}$ $\mathcal{G}(F\underline’)$ $(r+1)-$
negligible .
$\mathrm{N}\mathrm{e}\mathrm{g}_{r}$ $\text{ }l\mathrm{N}\mathrm{e}\mathrm{g}_{r}$ , $(r’<r)$ $(*)$ .
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, $\mathrm{M}\mathrm{T}_{r}$ $\mathrm{N}\mathrm{e}\mathrm{g}_{r}$ L5
. $r=1$ , $\mathrm{M}\mathrm{T}_{1}$ . $\mathrm{N}\mathrm{e}\mathrm{g}_{1}$ ([Lafl]
Proposition .15 Remarque ). , $r’<r$ $\mathrm{M}\mathrm{T}_{r’}$ $\mathrm{N}\mathrm{e}\mathrm{g}_{r}$,
$\mathrm{M}\mathrm{T}_{r}$ $\mathrm{N}\mathrm{e}\mathrm{g}_{r}$
. , 3
$\bullet$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/$az(Hecke H , ),










$H_{c}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r\overline{p}\leq p}’/a^{\mathbb{Z}})$ “essential part” $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}$ .
$H_{N,\mathrm{e}\mathrm{s}\mathrm{e}}^{*}$ , $C\backslash N\cross C\backslash N$ smooth $\ell$
. $p$ . 23 $f=1_{N}$ Frob
Lefschetz ( )
[Lafl] Lemme VI.19) :
Tr $(\mathrm{R}\mathrm{o}\mathrm{b}_{x}^{-s/\deg x}$ ; $\frac{1}{r!}\sum_{n=1}..(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\mathrm{x}\mathrm{I}\mathrm{d})^{*}H_{c}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}))$
$= \sum_{\pi\in\{\pi\}_{N}^{\mathrm{r}}}\mathrm{T}\mathrm{r}_{\pi}(1_{N})q^{(r-1)s}(z_{1}(\pi_{\infty})^{-s’}+\cdot\cdot$
. $+’ r(’\infty)-s’)$ ($z_{1}(\pi_{0})^{u’}+\cdots+zr$ (7r$0$ ) $u’$ )
$+$ l $c_{\iota}s^{m_{\iota}}\lambda_{\iota}^{s}$ $(z_{1}(\pi_{\infty}^{\prime b})^{-s^{r}}+\cdot .$. $+zr/(7 \infty\prime_{l})^{-s’})(z_{1}(\pi_{0}^{\iota})^{u’}+\cdot.$. $+zr, (\pi_{0}^{\iota})^{u’})$ .
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, $m_{\iota}=0$ . $\mathrm{M}\mathrm{T}_{r’}$ $\pi^{\iota},$ $\pi^{\prime L}$
, , $x=(\mathrm{o}\mathrm{o}, 0)$
$\deg\infty,$ $\deg 0$ $s$
$\mathrm{T}\mathrm{r}$( $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{-s/\mathrm{d}\mathrm{e}}$g $x;\sigma_{\iota}$ ) $=$ A7 $(z_{1}(\pi_{\infty}^{\prime\iota})^{-s’}+\cdots+z_{r_{\acute{L}}}(\pi_{\infty}^{1\iota})^{-s’})(z_{1}(\pi_{0}^{\iota})^{u’}+\cdot. . +z_{r_{\iota}}(\pi_{0}^{\iota})^{u’})$
$r$-negligible $\mathcal{G}_{l}$ (F2) $\sigma_{\iota}$ . ,
$H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}= \frac{1}{r!}\sum_{n=1}^{r!}(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\cross \mathrm{I}\mathrm{d})^{*}H_{c}^{*}(\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})-\sum_{\iota}c_{\iota}\sigma_{\iota}$
<. ,
Tr $(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}_{x}^{-s/\deg x}; H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*})$
$= \sum_{\pi\in\{\pi\}_{N}^{r}}\mathrm{b}_{\pi}(1_{N})q^{(\tau-1)s}(z_{1}(\pi_{\infty})^{-s}’+\cdot\cdot$
. $+’ r(’\infty)-\mathit{8}’)(z_{1}(\pi_{0})^{u’}+\cdots+z’(\pi_{0})^{u’})$
. $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}$ $p$ .
$H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}$ essential $2r-2$
. $H_{\mathrm{e}\epsilon\epsilon}^{*}$ 1 ,
$H_{\mathrm{e}\mathrm{s}\mathrm{s}}^{*}- \frac{1}{r!}\sum_{n=1}^{\gamma!}(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\mathrm{x}\mathrm{I}\mathrm{d})^{*}H^{*}(\overline{\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}}/a^{\mathrm{Z}})$
$r$-negligible . , $\underline{\mathrm{h}4\mathrm{T}_{\mathrm{r}’}\mathrm{i}\mathrm{i}\mathrm{i})}$ $r$-negligible $\ell$ pure
, Deligne purity $H^{\nu}(\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})$ pure $\nu$ . , $H_{\mathrm{e}\mathrm{s}}^{*}$,








$\bullet$ $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}-1/r! \sum_{n=1}^{r!}(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\cross \mathrm{I}\mathrm{d})^{*}H_{c}^{2\prime-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})$ $r$-neghgible
.
2 $r$-negligible
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})arrow H_{c}^{2r-2}(\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p’}}/a^{\mathbb{Z}})$,
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})arrow H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p1}/a^{\mathrm{Z}})$ $(p\leq p_{1})$ .
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1 . , $\mathrm{C}\mathrm{h}\mathrm{t}_{\wedge\Gamma}^{r,\overline{p}\leq p}/a^{\mathbb{Z}}arrow \mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p_{1}}/a^{\mathbb{Z}}$
correspondence $\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p_{1}’}}/a^{\mathbb{Z}}-\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}}/a/$
,
([Lafl] Th\’eor\‘eme V.14) , :
$H^{\frac{9}{c}r-\underline{9}}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p1}/a^{\mathbb{Z}})|arrow H_{c}^{2r-2}(\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p_{1}’}}/a^{\mathbb{Z}})$
$\{$
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})arrow H_{c}^{2r-2}(\overline{\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p’/}}a’)$
$\underline{\text{ },H_{c}^{2r-2}},(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})arrow H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p1}/a^{\mathbb{Z}})$
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})arrow$
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathbb{Z}})$ , .
2,3 ,
$\sum_{n=1}^{\mathrm{r}!}(\mathrm{R}\mathrm{o}\mathrm{b}^{n}\cross \mathrm{I}\mathrm{d})^{*}H^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p_{1}}/a^{\mathbb{Z}})-\sum_{n=1}^{r!}(\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}^{n}\mathrm{x}\mathrm{I}\mathrm{d})^{*}H^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})$
$r$-negligible , .
$H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}$
$H_{\mathrm{c}}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}})$ ( !) .
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}})$ $F$. :
$\mathrm{o}F_{0}=0$ .
$\bullet$ $F_{2i}$ . $F_{\underline{9}i+1}/F_{2i}$ $H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathrm{Z}})/F_{2}.\cdot$
$r$-negligible $F_{2i+1}$ . , $F_{\underline{9}}i+2/F_{2:+1}$
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathbb{Z}})/F_{2i+1}$ essential
$F_{2i+2}$ .
, $F$. $\mathcal{H}_{N}\cross \mathrm{G}\mathrm{a}1(\overline{F^{2}}/F^{2})$ . $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}=\oplus_{i\geq 0}F_{2i+2}/F_{2i+1}$
$\text{ _{}1}$
$H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}/a^{\mathrm{Z}})$
$F^{\leq p}$. , 4
:
$\bullet$ $F_{2i+2}^{\leq p}/F_{2i+1}^{\leq p}-F_{2i+2}/F_{2i+1}$ .
$i$ , $F_{i}=H_{c}^{2r-2}(\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r}/a^{\mathrm{Z}})$ .
( ) $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}=H_{N,\mathrm{e}\mathrm{s}s}^{*}$ , $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}$
.
, $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}^{*}$ $\mathcal{H}_{N}$ (Hecke
$\mathrm{C}\mathrm{h}\mathrm{t}^{r,\overline{p}\leq p}/a^{\mathrm{Z}}$ ) , $H_{N,\mathrm{e}\mathrm{s}\mathrm{s}}$ $\mathcal{H}_{N}$ .
6 $\mathrm{b}(f\mathrm{x}\mathrm{R}\mathrm{o}\mathrm{b}_{x}^{-s/\deg x}; H_{N,\mathrm{e}\mathrm{s}\mathrm{s}})$ .
$\overline{\mathrm{C}\mathrm{h}}\mathrm{t}^{\overline{p}\leq p}-/a^{\mathrm{Z}}$ $\mathrm{C}\mathrm{h}\mathrm{t}_{N}^{r,\overline{p}\leq p}-/a^{\mathrm{Z}}$ 23 411, 412 , $\mathrm{M}\mathrm{T}_{r’}$
$r$-negligible . :
80
54([Lafl] Th\’eor\‘eme $\backslash \mathbb{I}.25$)





$\mathrm{T}\mathrm{r}(\mathrm{R}\mathrm{o}\mathrm{b}_{x}^{-s/\deg x}; H_{\pi})=(z_{1}(\pi_{\infty})^{-s’}+\cdot. . +z_{r}(\pi_{\infty})^{-s’})(z_{1}(\pi_{0})^{u’}+\cdots+z_{r}(\pi_{0})^{u’})$
.
$\mathrm{h}_{\pi}(f_{\pi})=1$ $\mathrm{T}\mathrm{r},,$ $(\mathrm{f},,)=0(\pi’\neq\pi)$ $f\in \mathcal{H}_{r}$ 5.4
.
$\fbox$ $\mathrm{M}\mathrm{T}_{r}$ $\mathrm{N}\mathrm{e}\mathrm{g}_{r}$ .
7 $L$ , :
5.5 ([Lafl] Th\’eor\‘eme VII.27)
$\pi\in$ {\pi }fN , $H_{\pi}$ $\pi_{1}(C\backslash N\cross C\backslash N)$ $\mathrm{p}\mathrm{r}_{1}^{*}\mathrm{r}\pi\otimes \mathrm{p}\mathrm{r}_{2}^{*}\check{\sigma}_{7}$
. $\sigma_{\pi}$ $C\backslash N$ , smooth, 0 $\ell$ , $\check{\sigma}_{\pi}$ $\sigma_{\pi}$
. , $\pi$ $\sigma_{\pi}$ Langlands .
$\mathrm{N}\mathrm{e}\mathrm{g}_{r}$ . , 16 $\mathrm{M}\mathrm{T}_{r}$ . Langlands
.
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